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Because of better obstetric technique, 
birth injuries of the spinal cord are not seen 
as frequently as they were formerly. They 
do continue to exist, however, as a clinical 
problem in obstetrics and consequently in 
neurosurgical management. The entity was 
first described by Parrot in 1870." * He ob- 
served an infant, born by a difficult breech 
delivery, who had signs of transection of the 
cord and damage to 1 brachial plexus at 
birth. Little has been written about this sub- 
ject since the classic work of Crothers, Put- 
nam, and Ford’: ** in the 1920's when they 
described 28 infants with paraplegia and 
discussed the pathogenesis of traumatic 
breech delivery as the mechanism of injury. 

In the general classification of birth in- 
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juries, authors usually mention asphyxia, 
fractures and dislocations, injuries to nerve 
trunks, and intracranial damage.* *"' There 
is scant mention of injuries of the spinal cord 
and only an occasional warning of the 
dangers of applying excess traction during 

At the Babies Hospital, Columbia-Presby- 
terian Medical Center, I have had the op- 
portunity of following 6 children ranging in 
age from 2 months to 12 years with birth 
injuries of the spinal cord. The youngest 
child was admitted to the hospital less than 
1 year ago with pneumonia. The mother 
stated that she was unaware of the nature 
of his spinal lesion. He had been delivered 
at a well-known hospital. Thus it is worth 
emphasizing that this type of birth injury 
still occurs and that it is not merely of his- 
torical interest. 


CASE HISTORIES 


Case 1 (No. 136-89-09). A 2-month-old 
child was admitted May, 1958, because of a 
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Fig. 1. Free flow of dye past site of cord disrup- 
tion at C-7. 


high fever for 24 hours. The child was born 
by a full-term, difficult breech delivery. No 
resuscitation was necessary, but the child 
had flaccid extremities on postnatal exam- 
ination. Mental development appeared nor- 
mal. The day prior to admission, fever, 
cough, and respiratory symptoms developed. 
The temperature at the time of admission 
was 101° F., and the pulse, 90; coarse rhon- 
chi were heard in the lung fields and respira- 
tions were entirely diaphragmatic. Neuro- 
logical examination revealed normal strength 
in the upper extremities with a_ flaccid 
paraplegia of the lower extremities and 
abdominal muscles. Anesthesia was present 
below T-2. No anal reflex was present. The 
cranial nerves were normal. There was a 
weak and feeble cry which could be strength- 
ened by applying pressure to the abdomen 
thereby giving abdominal muscle fixation. 
Abdominal pressure also caused bladder and 
bowel evacuation. 

Roentgenograms of the vertebral column 
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were normal. Blood count and nonprotein 
nitrogen were normal. Spinal fluid protein 
obtained at myelography was 54 mg. per 
cent, with 3 white blood cells. On myelog- 
raphy (Fig. 1) the dye flowed readily to 
the high cervical area. At the C-7 to T-1 
level a band radiolucency which extended 
straight across the Pantopaque shadow was 
seen. The cord shadow was visible to C-7 
but not below, and it was believed that the 
radiolucent band was produced by an ad- 
hesive process without causing an obstruction 
at the site of disruption of the cord. 

Decompressive laminectomy was not in- 
dicated and the child was discharged with 
the suggestion that he be maintained on 
prophylactic antibiotics as a precaution 
against urinary tract infection. 

Case 2 (No. 307501). A 9-week-old infant 
was admitted in November, 1956, with a his- 
tory of lack of movement of the lower ex- 
tremities and of the right arm since birth. 
Diagnosis upon admission was “diffuse brain 
damage as a result of birth trauma.” The 
child was born following a difficult version 
from face to breech presentation. The labor 
lasted almost 24 hours; the infant was cya- 
notic and required resuscitation. On exam- 
ination at the time of admission, she followed 
light with her eyes but could not support 
her head. She held the right arm flexed with 
the wrist dorsiflexed and the fingers clenched. 
The breathing was entirely diaphragmatic, 
and the abdomen was bulging. The lower 
extremities were flaccid with occasional ex- 
tensor spasms of the legs on repetitive stimu- 
lation, but this was unaccompanied by any 
objective painful reaction. The reflexes were 
symmetrical and slightly more active in the 
lower extremities with a bilateral Babinski 
response. A sensory level to pinprick was 
obtained at C-8 to T-1. The diagnosis was 
physiologic transection of the spinal cord 
and stretch injury of the right brachial 
plexus due to birth trauma. 

Roentgenograms of the vertebral column 
were normal as was an _ electroencephalo- 
gram. Chronaxie studies revealed denervated 
fibers of the right upper extremity consistent 
with a lower motor lesion at C-6 to T-1. On 
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the left there was some minimal denervation 
of fibers in the intrinsic muscles of the hand. 
The legs showed a normal response. A 
laminectomy was carried out from C-5 to 
T-1. The dura mater was thick and adherent 
to the arachnoid. A cyst was opened in the 
cord, where it was seen that atrophy of the 
cord was almost complete. Postoperatively 
no change in the patient was observed. 
Follow-up. The child died of pneumonia 
at another hospital 2 weeks after discharge. 
Case 3 (No. 21-56-18). A 10-month-old 
girl was admitted in March, 1954, with a 
history of inability to move her legs since 
birth. The child was born by a full-term 
breech delivery and weighed 7 pounds. La- 
bor lasted only 80 minutes. The membranes 
ruptured before the mother arrived at the 
hospital and when she was first examined 
the legs and lower abdomen of the infant 
had already been delivered. According to 
the mother, delivery then was completed 


Fig. 2. Complete block at site of cord injury. 
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rapidly, but the details are unknown. The 
child cried immediately but weakly. No vol- 
untary movement of the legs occurred, but 
there were occasional flexor or extensor 
motions to stimuli. During examination on 
admission a weak cry and diaphragmatic 
breathing were noted. The abdomen was 
pendulous and there was a flaccid para- 
plegia and definite weakness of the para- 
spinal musculature. The strength in the arms 
was good. The reflexes in the upper extremi- 
ties were normal, but there was marked 
hyperreflexia in the lower extremities with 
no Babinski response. On painful stimula- 
tion, the legs were withdrawn but no effec- 
tive response to pain occurred until the T-2 
dermatome was reached. 

Roentgenograms of the vertebral column 
were normal as was an _ electroencephalo- 
gram. Psychometrics gave an indication of 
average mental development with obvious 
retardation in physical performance. The 
iodine test (for starch) showed the absence 
of sweating below the infraclavicular level. 
Denervation of fibers in the thumb muscles 
on the left indicated a level of C-8 to T-1 by 
electrical studies. Lumbar puncture revealed 
a slightly xanthochromic fluid with a com- 
plete block to manometric techniques. The 
spinal fluid protein was 600 mg. per cent. 
Myelography showed a complete block at 
T-1 (Fig. 2). Laminectomy was performed 
from C-7 to T-2 and there were numbers of 
firm epidural adhesions when the lamina 
was removed. The dura mater, which was 
0.5 cm. thick, was very adherent to the 
remnants of the cord and no normal struc- 
ture of the cord could be seen. There was 
no improvement postoperatively. Repeat 
roentgenograms, however, revealed that the 
previously seen complete block at myelog- 
raphy was relieved as shown by the pres- 
ence of dye in the basal cisterns. 

Follow-up. On examination at the age of 
3%4o years, there had been no further re- 
covery of the lower extremities in either 
motor or in sensory spheres. Crude testing 
indicated normal intelligence. She continued 
to have sporadic fevers in warm weather but 
no longer had the wide swings of variation 
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in temperature despite the fact that she did 
not perspire below the level of the chest. 
Evacuation of the bladder was complete by 
Credé’s method. Intravenous pyelograms 
performed at yearly intervals have shown 
no evidence of hydronephrosis. The child at 
present is receiving physiotherapy and can 
ambulate with long leg and torso braces 
though she usually finds it easier to use a 
wheel chair. 

Case 4 (No. 917273). A 15-month-old in- 
fant was transferred from another hospital 
in July, 1948, with a diagnosis of “congenital 
incomplete development of the nervous sys- 
tem possibly accompanying muscular dys- 
trophy.” The child was born by a full-term 
breech delivery which was described as 
“very difficult.” Directly after birth paralysis 
of both arms was observed but no mention 
was made of paraplegia. 

During examination on admission it was 
noted that the child was poorly developed; 
she could not hold up her head or sit. Her 
temperature was 104° F. There was some 
facial asymmetry. The lungs had coarse 
rhonchi and on respiration there was flaring 
of the costal margins. The left arm was held 
rotated externally and weakness of the mus- 
cles of the upper extremities, neck, and back 
was seen. Reflexes were symmetrical but 
slightly more active in the legs than the arms 
and there was a bilateral Babinski response. 
Sensation was recorded as normal. The 
cranial nerves were intact except for a 
slight left Horner’s syndrome. 

Roentgenograms of the skull and vertebral 
column were normal. There was a healed 
fracture in the outer third of the right clavi- 
cle. Lumbar puncture without manometric 
measurements revealed no cells, a protein 
level of 22 mg. per cent, and a sugar level of 
57 mg. per cent. The iodine test (for starch) 
confirmed the fact that there was no sweat- 
ing below T-2. This was thought to be due 
to “ectodermal dysplasia” and a skin biopsy 
was performed which showed a scarcity of 
sebaceous glands, sweat glands, and hair 
follicles. 

Several days had passed before it was 
realized that the child was anesthetic to 
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pinprick below T-2 and parapelgic, and the 
movement which ensued was a reflex rather 
than from pain. She was discharged with a 
diagnosis of bilateral brachial plexus stretch 
injury and birth injury of the spinal cord. 

Follow-up. The mother states that at age 
10 the child is almost 5 feet tall and weighs 
110 pounds. She gets about well in a wheel 
chair and has normal mentality. Crutches 
cannot be used because of persistent weak- 
ness of the arms. The child now perspires 
below the waist though there was a previous 
negative iodine test (for starch) below T-2. 
Bladder and bowel function are under voli- 
tional control during the day but at night 
she is frequently incontinent. Scoliosis which 
progressed over the years and was uncon- 
trolled by braces was treated by a spinal 
fusion from C-5 to L-3. 

Case 5 (No. 85-27-32). A 4-month-old 
boy born in August, 1946, was admitted to 
the hospital with a history of inability to 
move his legs since birth. His full-term 
breech delivery was reported by the obstetri- 
cian to have required a great deal of force. 
Weight at birth was 6 pounds, 6 ounces. No 
movement of the legs was observed and he 
was placed in a respirator because of respira- 
tory difficulty. 

On examination at the time of admission 
the child was alert, had a good sucking re- 
flex, and could follow light and objects with 
his eyes. He supported his head and had a 
normal respiratory including 
good use of the intercostal musculature. The 
upper extremities were intact but there was 
a spastic paraplegia of the lower extremities. 
The hips were abducted and rotated exter- 
nally, the knees were flexed, and the feet 
were in the equinus position. There was a 
lumbar scoliosis to the left. Occasional down- 
ward thrust of the foot was obtained when 
the patellar tendon was tapped. The upper 
abdominal reflexes were present while the 
lower abdominal and cremasteric reflexes 
were absent. Anesthesia was complete below 
the T-12 dermatome. The bladder emptied 
completely with no interim dribbling. Roent- 
genograms of the vertebral column were nor- 
mal. On lumbar puncture there was no block 
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to manometric maneuvers and the spinal 
fluid protein level was 33 mg. per cent. 

Lesions at the thoracolumbar area due to 
birth injuries are uncommon but have been 
reported.*° This child had a paraplegia, sen- 
sory level, and a nonprogressive lesion; this 
fulfilled the criteria of birth injury. 

Follow-up. The child is now 12 years old, 
weighs 80 pounds, and is 4 feet, 7 inches tall. 
He has graduated from the sixth grade, ap- 
pears to be of good mentality, and has ad- 
justed to his physical handicap. He has no 
difficulty with his arms but the motor and 
sensory levels remain at T-12. Some spon- 
taneous extensor spasms of the legs occur. 
He uses a leg urinal and has no control of 
the bowels but recently has noted some low 
abdominal sensation when defecating. There 
has been one episode of urinary tract infec- 
tion which was treated with antibiotics. 

Case 6 (No. 801439). A 5'%4-month-old 
infant was admitted in March, 1946, with a 
history of frequent high febrile attacks. A 
broken clavicle was evidence of a difficult 
breech delivery. Weight at birth was 8 
pounds. At home it was thought that the 
child had occasional spontaneous movements 
of the legs. On physical examination the 
temperature was 100° F. She had an apa- 
thetic cry and attempts to cough were very 
feeble. There was prominent flaring of the 
lower ribs accompanied by diaphragmatic 
breathing. The abdomen was soft and bulg- 
ing, and the bladder was readily palpable. 
There was a flaccid paraplegia of the lower 
extremities, but some slight tone in the lower 
abdominal muscles was present. There was 
anesthesia below T-2. Stimulation of the legs 
produced active withdrawal, but no volun- 
tary movement was ever seen. Mental re- 
tardation was obvious. 

Roentgenograms of the vertebral column 
were normal. She continued to have inter- 
mittent fever with temperatures ranging to 
105° F. Temperature control was poor, and 
it was apparent that she fared better when 
not wrapped too tightly in clothes, though 
tests for sweating with starch and iodine 
showed a fairly normal reaction below the 
level of injury. 
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Follow-up. Physical and mental develop- 
ment was slow. She was a sickly youngster 
with many bouts of fever and penumonia. 
She died at 3549 years of age. 


DISCUSSION 


Birth injuries usually occur at the cervico- 
thoracic junction. The obstetrician is capable 
of exerting a great amount of force on the 
legs by traction during the delivery of the 
head and shoulders in a breech presentation. 
Crothers** and Ford' have pointed out that 
the spinal column in the infant is a different 
type of structure than it is in the adult. The 
infantile vertebral bodies are a series of elas- 
tic cartilages surrounded by inelastic con- 
nective tissue. It was shown in the autopsy 
specimen that this column can be stretched 
2 inches and the cervical cord pulled down 
Y% inch. In breech deliveries when traction 
is applied to the legs and the head is held 
tightly by uterine contraction, the entire 
column may be stretched to the point of 
rupture of the meninges and cord. Below, the 
cord is anchored firmly by the lumbar roots 
and above by the large cervical roots and 
medulla. Only in the thoracic area where the 
roots are relatively fine, thin structures is 
there little added support to the cord. The 
chance of injury is increased if lateral trac- 
tion is also applied. Piper forceps are applied 
by many obstetricians to the aftercoming 
head to prevent traction on the neck. 

In vertex deliveries where there has been 
damage to the cord there usually has been an 
arm extended over the head so that there 
was need for a great deal of lateral as well 
as direct traction. Injury here may occur be- 
tween the head and C-1 in which case re- 
sultant damage might be fatal. A lesion at a 
lower level would produce signs similar to 
those following breech delivery. 

Rupture of the dura mater and _ lepto- 
meninges commonly is observed at autopsy. 
These membranes are frequently torn before 
damage to the cord occurs, since they act as 
a protective mechanism because of their 
greater strength. Rarely is there damage to 
the bony column and in none of our 6 cases 
was there evidence of fracture or dislocation. 
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The composite history of a child with this 
syndrome would usually be that of an infant 
born by a breech delivery. There are, how- 
ever, well-documented case reports of these 
injuries following vertex presentation. In fact, 
7 of Crothers’ 28 paients were born by 
vertex deliveries. The infant more than likely 
would be difficult to resuscitate and imme- 
diate paralysis of the lower extremities would 
be present. Some cases would also have ac- 
companying brachial plexus injury. Neuro- 
logical examination at a later date would in- 
dicate that the child was in no acute distress 
unless he was being treated for pneumonia, 
a frequent complcation due to intercostal 
paralysis. The child would lie with his thighs 
partly flexed and abducted in the frog-leg 
position and would have a soft bulging ab- 
domen. The cry would be weak but strength- 
ened remarkably when abdominal compres- 
sion was applied to aid in fixation of the 
muscles. Voluntary motor power of the legs 
would be absent. A sensory level to C-8 to 
T-1 is the usual fisding though often the 
motor and sensory deficit is not appreciated 
since stimulation might produce reflex move- 
‘el is tested most care- 

acial expression. No 


ment. The set. 

fully by watchin, 
grimacing or crying eccurs in spite of reflex 
movement until the upper limit of the sen- 
sory deficit is reachec One of the cases (Case 
5) was unusual in th: the level of the lesion 
was in the low thorac * area. Loss of sweat- 
ing below the lesion is thought to account 
for some of the high fevers. These children 
have a poor tempera’ ire-regulating mech- 
anism and the best way to reduce their fever 
is to lower the environmental temperature 
rather than by the usual therapy of aspirin 
and sponges of alcohol. Surprisingly, none of 
the 4 surviving children have these swings of 
fever. One (Case 4) has developed a sweat- 
ing mechanism below the lesion which was 
absent previously as shown by the iodine test 
(for starch). The manner of recovery of 
sweating in a paraplegic is indefinite but has 
also been reported in adults with cord in- 
juries; it presumably reflects an intact iso- 
lated sympathetic nervous system.'® It was 


pointed out many years ago*®** that in either 
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complete or partial cord lesions there might 
be independent reflex activity below the site 
of injury. This was dependent on an intact 
isolated segment. On autopsies of newborn 
infants with birth injuries focal damage in 
the low cervical area as well as secondary dif- 
fuse destruction of the cord is observed fre- 
quently." ** ** Of our 6 patients, 5 had re- 
flex activity. Twenty-three of Crothers’ 28 
patients also developed reflexes which would 
indicate that the majority of these lesions 
are focal in nature. 

It would be expected that a complete block 
of the spinal fluid would occur because of 
the dense leptomeningeal adhesions. This, 
however, is not true invariably. Two myelo- 
grams were performed. In Case 1 (Fig. 1) 
the dye flowed readily to the high cervical 
area, although the site of disruption of the 
cord could be seen. There was a complete 
block in Case 3 (Fig. 2), and at operation 
dense adhesions of the meninges were found 
which could account for it. 


DIFFERENTIAL DIAGNOSIS 


The diagnosis of birth injuries of the spinal 
cord should not be difficult if the basic re- 
quirements are kept in mind, namely, a non- 
progressive lesion usually following a difficult 
breech delivery. The single most important 
test is the demonstration of a sensory level. 
Amyotonia congenita (Oppenheim’s disease ) 
and infantile muscular atrophy (Werdnig- 
Hoffmann) are frequently mentioned in the 
differential diagnosis. Symptoms in these may 
be obvious at birth, but they are progressive 
diseases where the entire muscular system 
may be involved. There is usually excessive 
mobility of all joints; reflexes are diminished 
or absent but there is no sphincter disturb- 
ance as contrasted to an atonic anal sphincter 
associated with injuries of the cord. Sensa- 
tion in diseases involving the anterior horn 
cells is normal. Lack of a sensory level should 
also rule out the atonic cerebral diplegias, 
cerebral palsy, and infantile muscular dys- 
trophies. Tumors of the spinal cord and der- 
moids are described in infancy but other 
findings and their progressive nature should 
differentiate them.**** 
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TREATMENT 


Treatment is supportive. These children 
are prone to infections of the bladder be- 
cause of urinary retention and to various 
pneumonic processes as a result of an im- 
paired respiratory condition. Orthopedic pro- 
cedures, bracing, and physiotherapy are 
necessary and important adjuncts. The ex- 
tent of the fusion performed in Case 4 is an 
example of this. The value of laminectomy 
in acute transection of the cervical cord is 
debatable whether the injury occurs in an 
infant or in an adult. Children with injuries 
of the cord usually can attend school as they 
are not necessarily mentally retarded. 


SUMMARY 


The composite findings in 6 cases of birth 
injuries of the spinal cord have been pre- 
sented with summaries of their subsequent 
courses. It is thought worth while to present 
this problem again since many clinicians are 
unaware of it. The patient who has para- 
plegia from birth with a demonstrable sen- 
sory level, respiratory distress, and a history 
of a difficult breech delivery should be sus- 
pected of having a birth injury of the spinal 
cord. 
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with the use of the Gibbon-Mayo pump 


Flow rates of 2 to 24 liters per square meter of body surface per minute 
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In ovuR initial experience with patients 
who were operated upon with use of the 
Gibbon-Mayo pump, it was noted that ap- 
proximately 4 hours postoperatively the 
status of some of the patients seemed very 
precarious, although the arterial oxygen 
saturation of blood drawn from the femoral 
artery was 80 to 90 per cent. The patients 
exhibited a pallid type of cyanosis and were 
hypotensive. Their peripheral arterial pulses 
were weak to absent and they showed either 
marked restlessness or depression. Femoral 
vein blood drawn during this period re- 
vealed oxygen saturations under 40 per cent 
and moderate acidemia. This acidemia has 
been described by Ito' in studies on animals 
and humans; he suggested that a diminished 
cardiac output might be the cause. He also 
advised the use of sodium bicarbonate in 
the postoperative period in an effort to cor- 
rect this disturbance. Paneth? has studied 
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the blood electrolyte changes in animals 
during extracorporeal support and has 
shown that the development of metabolic 
acidosis during bypass was inversely propor- 
tioned to the flow rate of the pump. Clowes* 
also showed that the postoperative acidosis 
was increased markedly in the animals that 
were progressing poorly and that subse- 
quently died. Litwin* has studied the re- 
lationship between flow rate and the devel- 
opment of acidemia in humans; DeWall® 
demonstrated that there is a consistent mod- 
erate plasma bicarbonate depression during 
total body perfusion which is more pro- 
nounced in the cyanotic group of patients 
than in the acyanotic group. Since this prob- 
lem is by no means explained or solved, it 
was decided to conduct studies which would 
help clarify it, i.e., time the onset of this 
large arteriovenous difference in blood oxy- 
gen saturation and acidemia and suggest an 
explanation for their development. 


METHODS 

The venous blood of 22 patients (9 acy- 
anotic, 13 cyanotic) was analyzed preopera- 
tively for the following constituents: pH,* 


*The pH determinations were made with the Beckman 
Model G pH Meter. 
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plasma CO,* content from which the pCO, 
and the excess of acid were calculated,t 
plasma chloride, Na,t K,f} NPN, Ca, P, 
and total and fractional proteins. 

Prior to 29 operative procedures and 
after equilibration with 97 per cent air and 
3 per cent CO, (gas flow, 10 L. per minute 
and blood temperature, 35 to 37° C.) blood 
samples were drawn from the pump and 
analyzed for the above constituents. 

After 20 to 58 minutes of bypass with 
a flow rate of 2 to 2.4 L. per square meter 
of body surface area per minute (near the 
end of the operation), blood samples were 
drawn from the venous side of the pump 
and the above blood constituents were again 
determined. 

In 9 patients, just prior to bypass, arterial 
blood samples were analyzed for pH and 
whole blood CO, content, and pCO, and 
the excess of acid were calculated. 

The following studies were made on pa- 
tients’ blood 3 to 4 hours postoperatively: 
pH, whole blood CO, content, lactic acid,§ 
oxygen saturation!) and calculated pCO,, 
and excess of acid. Femoral vein blood sam- 
ples were drawn from 18 patients and 
femoral artery samples from 7 patients who 
subsequently survived extracorporeal surgi- 
cal procedures. 

The above blood chemical constituents 
were determined for venous and arterial 
blood from patients who subsequently died 
after an extracorporeal surgical procedure 
(venous samples from 12 patients and ar- 
terial samples from 4). 

The blood chemical findings in the above 
two groups were compared with the find- 
ings in 5 patients who underwent repair of 
congenital cardiac malformations under hy- 


*The CO: content of whole blood and plasma was de- 
termined by the method of VanSlyke and Neill.* 

*#The pCO: and calculated excess of acid were deter- 
mined from the nomogram of Singer and Hastings.’ 

tThe sodi and p were determined with the 


Coleman flame photometer. 

§Lactic acid was determined by the method of Barker 
and Summerson.* 

Oxygen saturation was determined by the method of 
Roos and Rich.® 


age of 4.1 mEq. per liter of lactic acid) 
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pothermia and in 4 patients who had surgi- 
cal correction of a patent ductus arteriosus. 


RESULTS 


In an effort to learn when the changes 
(large arteriovenous differences aci- 
demia) observed in the postoperative period 
first made their appearance, it was decided 
to study the patients preoperatively. The 
blood samples upon which the determina- 
tions were made, as summarized in Table I, 
were drawn 24 hours before operation from 
an antecubital vein with use of a tourni- 
quet. The patients were divided into cy- 
anotic and acyanotic groups. The blood 
chemical constituents were essentially within 
normal limits for both groups. The slight 
tendency toward acidemia in both groups 
may have been produced by the method 
which was used to obtain the blood samples. 

It was next decided to study the donors’ 
blood for any unusual chemical changes. 
Blood samples were drawn from the pump 
before 29 operative procedures for analysis 
of chemical constituents, as shown in Table 
II. Each sample of blood represented a mix- 
ture of blood from 9 donors. The donors 
were bled 2 to 2% hours prior to the sam- 
pling and the blood was not refrigerated. 
The pump was primed and the blood circu- 
lated continually for 30 minutes through 
the lung portion of the pump. A mixture 
of 97 per cent air and 3 per cent CO, was 
passed through the lung at 10 L. per min- 
ute. The temperature of the blood was 
maintained between 34° and 37° C. by an 
external heating apparatus. The samples of 
blood were drawn just before the patient 
was placed upon bypass. 

The plasma CO, content was slightly low 
(average of 19.4 mEq. per liter), but the 
pH was at the lower limits of normal (aver- 
age pH of 7.35). This indicates a mild 
metabolic acidosis (acid excess 4.4 mEq. 
per liter) which was completely compen- 
sated by the aeration achieved by the me- 
chanical lung (average pCO,, 34.3. mm. 
Hg). This metabolic acidosis was caused 
by lactic acid produced by glycolysis (aver- 
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Table I. Preoperative findings 


April 1960 


| | Plasma 
co: Calculated 
| content pCO: | excess of acid | N 
Diagnosis* | pH | (mEq./L.) | (mm. Hg) | (mEq./L.) | (mEq 
Acyanotic 
Interatrial septum secundum defect (1) 23.8 14( 
Interventricular septal defect (4) 7.33 27.5 50. 0 144 
Interventricular septal defect (5) 24.8 146 
Tetralogy of Fallot 30.2 135 
Interventricular septal defect (6) 7.40 27.2 43 0 1438 
Interventricular septal defect (7) 7.36 24.9 43 0 140 
Tetralogy of Fallot 7.36 26.1 45 0 142 
Interatrial septum secundum defect 7.28 29.0 59 0 
Interventricular septal defect 7.34 29.8 53 0 144 
7.34 27.0 49 0 142 


Cyanotic 


Tetralogy of Fallot (2) 

Interatrial septum secundum defect plus 
pulmonary valvar stenosis (3) 

Tetralogy of Fallot (8) 

Tetralogy of Fallot 

Tetralogy of Fallot 

Tetralogy of Fallot 

Interatrial septum secundum defect plus 
pulmonary valvar stenosis 

Complete anomalous venous drainage 

Tetralogy of Fallot 

Tetralogy of Fallot 

Tetralogy of Fallot 

Interventricular septal defect, pulmonary atresia 
plus patent ductus arteriosus 

Interatrial septum secundum defect, pulmonary 
atresia plus patent ductus arteriosus 


Average 


23.0 143 
7.30 22.6 43.5 2 146 
7.30 22.0 42.5 3 129 
22.8 133 
24.4 140 
21.4 148 
7. 26.3 46 0 148 
25.0 46 0 148 
24.3 126 
7.36 23.2 39.5 1 144 
7.21 23.0 53 3 145 
7. 24.1 46 0 140 
7.38 24.0 39 0 137 
7. 23.5 44.4 1.1 140 


tively, at the end of bypass, and postoperatively. 


since the blood was not refrigerated and 
was not placed in the pump for 2 to 2% 
hours. The blood in the pump was also 
diluted approximately 6 per cent by mixture 
with physiologic saline solution (30 c.c. of 
isotonic saline solution was present in each 
unit of donor blood). During the screening 
of the lung with blood, small additional! 
amounts of isotonic saline solution were 
added also. This dilution of the blood, there- 
fore, further lowered the final value of the 
plasma CO, content. All of the other blood 
constituents were within normal limits ex- 
cept for a slight lowering of the plasma in- 
organic phosphorus level which cannot be 
explained. 


*The numbers next to the diagnostic labels identify the patients from whom blood samples were obtained for study preopera- 


Although the effects of anesthesia and 
thoracotomy have been well studied by 
Gabbard'”® and Beecher," it was decided, 
nevertheless, to see what changes occurred 
in the arterial blood of the patients. Ar- 
terial blood samples were drawn from the 
femoral or brachial artery in 9 patients 
under general endotracheal anesthesia* with 
the chest open and while respiration was 
assisted mechanically. These blood samples 
were drawn just prior to bypass. As shown 
in Table III, the blood constituents show 
a mild compensated type of metabolic aci- 
dosis. 


*All patients received Pentothal Sodium nitrous oxide 
and oxygen, and muscle relaxants. 


| | 
4 
4 


opera: 
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| 


| 


Total Inorganic 
K Ca | Cl protein Albumin Globulin phosphorous N.P.N. 
(mi q./L.) | (mg. %) (mEq./L.) (Gm. %) (Gm. %) (Gm. %) (mg. %) (mg. %) 
1.0 102.0 23.3 
7 12.0 106.0 6.00 4.35 1.65 4.7 29.0 
1.3 101.0 27.0 
+.0 92.5 45.9 
1.0 95.0 
4.7 99.0 27.2 
+.7 10.6 106.0 6.15 3.93 2.22 6.0 $7.5 
10.4 100.0 6.50 4.15 2.35 5.5 36.0 
1.6 12.0 101.0 7.05 4.13 2.92 6.0 24.5 
1.6 11.2 100.3 6.43 4.14 2.28 5.6 31.3 


104.0 


" 12.2 100.0 28. 
4.2 11.2 102.0 26.0 
4.6 11.8 95.0 4.1 27.6 
5.3 104.0 36.8 


97.0 


100.0 


4.9 11.2 104.0 4 

4.0 9.6 97.0 6.15 4.46 1.69 4.8 30.0 

3.2 11.0 98.5 4.1 35.7 
11.0 106.0 26.: 


109.0 


104.0 


4.8 11.1 101.5 6.96 


4.49 2.47 4.8 33.2 


It was important to find if any marked 
aberrations of the blood chemical constitu- 
ents occurred during extracorporeal sup- 
port, so after an average time of 39 minutes 
on bypass, with flow rates of 2 to 2.4 L. per 
square meter of body surface area per min- 
ute, venous blood samples were withdrawn 
for analysis. The results are summarized in 
Table IV. The acid excess after bypass is 
definitely less (average of 1.7 mEq. per 
liter) than before bypass (average of 4.1 
mEq. per liter) as shown in Table III. The 
pCO, is higher at this time (average pCO., 
45.8 mm. Hg) than before bypass (average, 
34.3 mm. Hg) because the patient is con- 
stantly adding CO, to the system. The met- 


abolic acidosis is, therefore, less well com- 
pensated during bypass than before, and 
the pH is slightly lower (average of 7.30). 
The original gas mixture (97 per cent air 
and 3 per cent CO.) going through the 
mechanical lung was changed to 100 per 
cent oxygen (10 L. per minute) during the 
period of bypass. The arterial blood oxygen 
saturation was 96.5 per cent (average), 
which indicates excellent oxygenation of 
the blood by the mechanical lung. The 
venous blood oxygen saturation was 67.9 
per cent (average). The blood oxygen sat- 
uration, the arteriovenous difference, and 
the diminished metabolic acidosis during 
bypass indicate an adequate blood flow rate 


3.9 12.0 = 4.9 27.8 
4.6 12.8 — 5.3 39.0 
| 4.5 36.5 
: 4.0 9.4 — 7.35 3.55 3.80 5.8 50.0 
ji 3.2 10.2 — 7.83 5.30 2.53 5.5 38.5 
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Table Il. Pump before bypass 


Plasma 
Co: pCo: Calculated Lactic a d 
Diagnosis | pH content (mm. Hg) | excess of acid) (mEq./: ) 

Interventricular septal defect 7.42 20.8 31.5 2 5.3 
Tetralogy of Fallot 7.33 19.8 36 4 4.4 

Interventricular septal defect, patent ductus ar- 
teriosis, plus coarctation of aorta 7.31 18.3 35 6 5.6 
Interventricular septal defect 7.30 20.8 40 3 4.2 
Interventricular septal defect 7.38 20.0 32.5 k 4.2 
Interventricular septal defect 7.38 18.6 30.5 5 4.1 
Tetralogy of Fallot 7.33 18.8 34 5 3.9 
Interventricular septal defect 7.35 18.4 33 5 4.8 
Interventricular septal defect 7.38 17.8 29.5 6 4.8 
Rheumatic heart disease and aortic stenosis 7.30 19.6 38 5 5.0 
Interventricular septal defect 7.28 23.2 47 2 4.0 
Ostium primum defect 7.28 18.5 38 6 4.9 
Tetralogy of Fallot 7.34 20.2 36 4 3.4 
Interventricular septal defect 7.31 18.2 34.5 6 3.1 
Rheumatic heart disease and mitral insufficiency 7.30 20.2 39 + 4.4 
Interatrial septum secundum defect 7.30 21.4 41.5 3 2.8 
Tetralogy of Fallot 7.30 19.7 38 

Interatrial septum secundum defect plus pulmo- 
nary valvular stenosis 7.42 19.3 29 4 3.7 
Tetralogy of Fallot 7.30 19.8 38 5 3.1 
Interventricular septal defect 7.33 19.0 34.5 5 3.6 
Interventricular septal defect 7.40 20.2 31.5 3 3.2 
Ostium primum defect 7.38 21.0 34 3 2.8 
Tetralogy of Fallot 7.30 20.4 40 4 4.8 
Tetralogy of Fallot 7.40 15.8 25 7 4.0 
Interventricular septal defect 7.41 18.8 29 4 4.1 
Interventricular septal defect 7.34 19.5 35 4 3.6 
Tetralogy of Fallot 7.43 19.0 28 4 3.4 
Rheumatic heart disease and mitral insufficiency 7.40 17.8 28 5 5.6 
Interventricular septal defect 7.38 16.9 28 7 4.3 
Average 7.35 19.4 34.3 4.4 4.1 


for the patients’ metabolic needs during this 
period. The other blood chemical determi- 
nations were within normal limits. 

It was quite certain, therefore, that the 
blood chemical changes (large arteriovenous 
differences and acidemia) occur in the im- 
mediate postoperative period, and this was 
shown by the next study. Three to 4 hours 
postoperatively, venous and arterial blood 
samples were obtained from the femoral 
vessels for study of patients who were op- 
erated upon with the aid of the pump. 
The patients are divided into 2 groups: the 
survivors (Table V) and the nonsurvivors 
(Table VI). There are marked arteriovenous 
differences in the pH, whole blood CO,, 
pCO,, and blood oxygen saturation of the 


survivors (Table V)*; these are even more 
marked in the group of patients in Table 
VI. Approximately 10 patients who subse- 
quently died are not included in this group 
since it was impossible to obtain blood sam- 
ples from them because of their critical 
state. It is certain that the blood chemical 
values in the nonsurvivor group would have 
shown even greater arteriovenous differences 
if all patients had been included. 

Finally, it was felt that it would be of 
interest (and would also provide controls) 
to see what the postoperative blood chemi- 
cal changes were in patients who under- 


*As will be noted, arterial samples could not be ob- 
tained from all patients in this group because of technical 
difficulties. This was also true for the patients listed in 
Table VI. 


(n 
— 
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146 
145 
145 
146 
144 
144 
150 
139 
140 
145 
140 
141 
140 
145 


139 


3.3 
3.0 
33 
3.3 
3.1 
3.6 
3.2 


9.9 
10.6 
9.3 
9.9 
10.8 
11.3 
10.9 
9.8 
9.6 
9.9 
10.7 
10.6 
10.4 
10.0 
10.4 


104 
104 
104 
106 
101 
100 

99 
110 
109 
106 
101 
103 
108 
105 

98 


6.00 
6.15 
5.88 
6.09 
6.50 
6.66 
6.35 
5.25 
5.40 
6.15 
5.90 
6.15 
5.40 
6.15 
6.24 


4.36 
4.57 
4.19 
4.25 
4.50 
4.90 
4.50 
3.36 
3.53 
4.64 
4.15 
4.77 
3.38 
4.40 
4.90 


1.64 
1.58 
1.66 
1.84 
2.00 
1.76 
1.85 
1.89 
1.97 
1.51 
1.75 
1.38 
2.02 
1.75 
1.34 


9 
3. 
2. 
9 
2 
3 
2 
2 
9 
9 
2. 


Total | | Inorganic | Oxygen 
Na K Ca Cl protein Albumin | Globulin | phosphorous | saturation 
(mig./L.) | (mEq./L.) | (mg. %) | (mEq./L.) | (Gm. %)| (Gm. %) | (Gm. %)| (mg. %) (%) 
~ 144 3.1 8.9 105 4.50 3.06 1.44 2.3 99.1 
145 3.3 10.4 104 6.35 4.25 2.37 2.6 99.3 


97.9 
96.2 
96.8 
92.3 
100.6 
98.7 
98.7 
97.4 
98.1 
96.8 
93.1 
94.7 
99.3 
96.7 
93.7 


140 3.8 10.0 96 6.35 4.25 2.10 25 94.7 
145 3.3 10.0 98 6.50 4.63 1.87 3.2 98.7 
144 3.0 11.0 100 5.95 4.25 1.70 2.5 96.5 
145 3.5 10.4 103 5.45 3.45 2.00 2.3 98.2 
144 3.6 10.0 107 5.30 3.26 2.04 3.7 94.4 
140 3.6 10.2 97 6.32 4.45 1.87 4.5 96.5 
145 3.8 11.0 102 7.45 4.16 3.29 3.9 96.9 
144 3.6 9.8 102 5.70 4.15 1.55 2.4 94.7 
139 3.5 9.0 100 5.43 3.38 2.05 2.6 99.5 
139 3.2 11.4 105 7.44 4.57 2.87 3.0 98.0 
140 3.5 10.0 106 5.45 3.64 1.81 rt 94.8 
145 3.7 9.6 100 6.50 4.76 1.74 3.9 95.0 
143 3.35 10.2 103 6.03 4.16 1.88 2.76 96.8 


Table III. Patients before bypass 


Whole blood 


Calculated 


Average 


CO, content pCco: excess of acid 
Diagnosis pH (mEq./L.) (mm. Hg) (mEq./L.) 
Interventricular septal defect 7.45 16.0 27.0 2 
Tetralogy of Fallot 7.48 17.7 29.5 0 
Interventricular septal defect 7.42 19.7 34.0 1 
Tetralogy of Fallot 7.42 14.9 27.0 + 
Interventricular septal defect, patent ductus ar- 
teriosus, and coarctation of aorta 7.38 15.3 32.0 2 
Interventricular septal defect 7.22 17.4 49.0 6 
Interatrial septum secundum defect and pulmonic 
stenosis 7.40 15.5 31.0 2 
Interventricular septal defect 7.32 14.8 32.5 6 
Tetralogy of Fallot 7.25 14.0 37.0 8 
16.1 33.2 3. 


3.2 
3.4 
2.8 
3.2 
3.0 
3.4 
3.4 
3.3 
| | 
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Table IV. Venous side of pump during bypass 


April 1960 


Plasma CO: Calculated 
content | pCO: excess of acid | Lactic acid Na 
Diagnosis* pH (mEq./L.) | (mm. Hg) | (mEq./L.) | (mEq./L.) | (mEq. 
Interventricular septal defect 7.48 19.6 26.0 3 6.1 140. 
Tetralogy of Fallot 7.40 21.0 33.0 2 3.8 142 
Interventricular septal defect 7.37 18.3 30.5 3 5.6 142 
Interventricular septal defect 7.20 27.0 66.0 Oo 3.2 145 
Interventricular septal defect 7.30 24.9 48.0 0 2.4 144 
Tetralogy of Fallot 7.20 18.3 44.0 7 6.3 141 
Interventricular septal defect 7.32 18.9 35.0 5 6.0 146 
Interventricular septal defect 7.28 24.6 50.0 0 3.6 145 
Rheumatic heart disease and aortic 
stenosis 7.31 28.0 323 0 2.5 143 
Interventricular septal defect 7.22 25.8 59.0 0 2.4 133 
Ostium primum defect 7.16 24.6 65.0 1 3.3 138 
Tetralogy of Fallot 7.30 25.2 49.0 0 2.6 135 
Interventricular septal defect 7.28 22.7 46.0 2 1.9 141 
Rheumatic heart disease and mitral 
insufficiency 7.21 26.2 62.0 0 3.2 137 
Interatrial septum secundum defect (1) 7.18 23.4 59.0 2 6.0 143 
Tetralogy of Fallot (2) 7.31 22.8 43.0 l 2.8 137 
Interatrial septum secundum defect 
plus pulmonic stenosis (3) 7.22 24.2 55.5 1 3.7 140 
Tetralogy of Fallot (8) 7.30 22.2 43.0 2 25 145 
Interventricular septal defect (4) 7.24 24.0 53.0 1 a2 143.5 
Interventricular septal defect 7.39 25.6 41.0 0 2.6 140 
Ostium primum defect 7.29 22.4 45.0 2 2.4 142 
Tetralogy of Fallot 7.35 20.6 36.0 3 4.1 140 
Tetralogy of Fallot 7.30 22.1 43.0 2 3.2 138 
Interventricular septal defect (5) 7.40 21.4 32.0 3 4.1 144 
Interventricular septal defect 7.31 24.7 47.0 0 4.0 139 
Tetralogy of Fallot 7.27 19.6 40.0 5 3.4 135 
Interventricular septal defect (6) 7.42 22.5 33.5 0.5 5.0 144 
Interventricular septal defect (7) 7.30 22.9 44.0 1 4.1 148 
Average 7.30 23.0 45.8 1.7 $.7 141 


tively, at the end of the bypass, and postoperatively. 


went hypothermic procedures and also in 
patients who had undergone a_ unilateral 
thoracotomy. The arteriovenous differences 
were, therefore, determined 3 to 4 hours 
postoperatively in 4 patients who had suc- 
cessful repair of an interatrial septum secun- 
dum defect (2 patients) and pulmonic val- 
var stenosis (2 patients). The repair was car- 
ried out under hypothermia with outflow 
and inflow occlusion of 3 to 4 minutes. As 
shown in Table VII, the arteriovenous dif- 
ferences are small and much less than in the 
previous two groups of patients (Tables V 
and V1). Similar studies were also performed 
on 4 patients who had repair of a patent 
ductus arteriosus (Table VIII), and it is 


*The numbers next to the diagnostic labels identify the patients from whom blood samples were obtained for study preopera- 


not surprising to find that the arteriovenous 
differences were also small in them. 


DISCUSSION 


These studies indicate that the large ar- 
teriovenous differences and metabolic acido- 
sis appear postoperatively, since there is less 
metabolic acidosis in the blood while the 
patient is on bypass than was present even 
in the donor blood prior to bypass. It is felt 
that these large arteriovenous differences and 
the clinical appearances of the patients are 
reflections of poor circulation. This could be 
accounted for by: (1) low cardiac output, 
(2) local vasospasm, or (3) a combination 


of both. 


— 
(n 
4 
4 
2 
1 
I 
\ 
t 
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3 9.9 100 5.60 3.46 
3.2 10.7 104 5.40 3.31 
3.4 9.4 100 6.49 4.77 
4.7 10.7 96 6.25 4.25 


11.9 99 6.15 4.50 


3. 10.0 96 6.15 3.60 
| 11.6 102 6.50 4.40 
11.3 101 6.07 4.77 


' 10.6 97 6.10 4.03 
3.9 10.6 96 6.56 4.26 
3.0 11.6 100 5.85 3.87 
4.0 11.0 99 5.85 3.64 
4.2 10.0 94 6.00 3.50 
4.8 10.4 99 7.05 4.15 
5.1 10.4 99 7.65 4.64 
4.0 10.4 97 6.50 4.10 
3.3 10.4 97 5.40 3.74 
4.6 11.4 101 6.49 4.90 
2.9 10.4 100 5.85 3.59 


9.0 104 6.50 4.64 


| Total Inorganic | Oxygen = | Time on 

K Ca | cl protein | Albumin | Globulin | phosphorous __"'” (%) bypass 
(mEq./L.) | (mg. %o)| (mEq./L.) | (Gm. %) | (Gm. %) | (Gm. %) (mg. %) | Venous | Arterial | (Minutes) 
3.4 9.1 101 4.70 3.26 1.44 3.9 77.5 97.3 40 
4.3 11.4 99 6.08 3.03 2.05 4.4 62.7 95.7 47 
3.1 11.4 102 6.19 4.50 1.69 4.4 82.8 95.6 38 
4.2 11.9 102 6.33 3.93 2.40 4.5 66.1 98.7 53 
4.0 100 5.87 4.00 1.87 3.8 70.6 96.9 27 
3.2 11.4 99 7.02 5.02 2.00 6.1 75.0 98.7 40 
3.7 10.6 102 6.00 4.90 1.10 4.1 65.5 95.7 21 
12.5 95 7.04 5.02 2.02 75.4 


2.14 3.7 63.8 

2.09 2.7 60.3 99.1 27 
1.72 3.9 67.2 97.3 33 
2.00 3.9 74.4 96.1 35 
1.65 3.1 63.3 93.2 40 


2.55 2.9 68.8 97.8 36 
1.75 3.1 80.2 97.5 48 
61.0 


54.5 


2.30 4.7 52.3 99.5 35 
1.98 3.4 69.1 97.0 43 
2.21 2.2 77.2 96.5 53 
2.50 2.4 73.4 96.6 35 
2.90 4.6 66.5 95.9 58 
3.01 2.0 67.0 96.7 43 
2.40 3.0 66.3 93.6 33 
1.66 2.6 68.0 96.0 33 
1.59 4.3 63.0 100.0 47 
2.26 3.6 72.4 93.4 


57.9 


10.7 


99 6.20 


4.14 


67.9 


Work is presently in progress to study 
directly the cardiac output in this post- 
operative state which we feel will shed light 
on this problem. 

A number of factors may be cited which 
might explain the postoperative status of 
these patients. These are: (1) nature of the 
congenital cardiac malformation, status of 
the patient’s myocardium, and pulmonary 
vascular resistance prior to operation; (2) 
surgical trauma, i.e., ventriculotomy neces- 
sary for exposure of the defect and com- 
plete heart block subsequent to the repair; 
(3) duration of cardiac arrest; (4) blood 
volume of patient at the end of the opera- 
tive procedure; and (5) length of time of 


extracorporeal support. Studies are being 
initiated to attempt to evaluate the relative 
importance of these factors. 


SUMMARY 


1. With use of a Gibbon-Mayo pump 
with a flow rate of 2 to 2.4 L. per square 
meter of body surface area per minute and 
after an average time of 39 minutes of by- 
pass, less metabolic acidosis was found to 
be present in the blood than was present 
in the donor blood prior to bypass. The 
blood oxygen arteriovenous differences are 
acceptable (artery, 96 per cent; vein, 67 per 
cent). 

2. The poor clinical status, metabolic 


3.1 
2.07 4.2 =z 95.5 25 
3.85 2.02 3.6 96.5 39 
pera- 
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Table V. Survivors (3 to + hours postoperation ) 


| Whole | Calculated | 


| blood CO; excess of Oxygen 
content pco: acid Lactic acid | saturation 


Diagnosis* | pH | (mEq./L.) | (mm. Hg)| (mEq./L.) | (mEq./L.) (%) 


Arterial blood 
Interventricular septal defect (4) 20.2 
Interventricular septal defect (6) 20.2 
Tetralogy of Fallot 16.9 
Tetralogy of Fallot 18.4 
Interatrial septum secundum defect 17.1 
Tetralogy of Fallot 16.77 
Interatrial septum secundum defect 18.1 
Interventricular septal defect 16.1 


(i 18.1 


Average 
Venous blood 
Interventricular septal defect , 22.3 
Tetralogy of Fallot mb 20.6 
Tetralogy of Fallot 
Tetralogy of Fallot 
Interventricular septal defect 
Interatrial septum secundum defect 
(1) 
Tetralogy of Fallot (2) 
Interatrial septum secundum defect 
plus pulmonic stenosis (3) 
Interventricular septal defect (4) 
Interventricular septal defect (5) 
Interventricular septal defect (6) 
Interatrial septum secundum defect 
plus pulmonic stenosis 
Interventricular septal defect (7) 
Tetralogy of Fallot 
Tetralogy of Fallot 
Interatrial septum secundum defect 
Tetralogy of Fallot 
Interatrial septum secundum defect 3.4 53.6 
Interventricular septal defect 3 60 5.1 0.0t 
Average y 60.9 3.1 4.8 31.0 


~ 


5.6 
22.2 


4.2 39.3 
3.8 31.2 
5.8 28.0 
2.6 31.4 
4.5 73.0 
7.6 


SINS 


*The numbers next to the diagnostic labels identify the patients from whom blood samples were obtained for study pre- 
operatively, at the end of bypass, and postoperatively. 
tPlasma CO: content omitted from average. 


TThis value for the oxygen saturation by this method mean; 0 to 10 per cent. 


Table VI. Nonsurvivors (3 to + hours postoperation ) 


blood CO: excess of Oxygen 


Whole Calculated 
| 
| 


| 


| 
| content pCO: | acid Lactic acid | saturation 
Diagnosis pH | (mEq./L.) |(mm. Hg) | (mEq./L.) | (mEq./L.) (%) 


Arterial blood 
Tetralogy of Fallot a 36 9 7.3 88.5 
Interventricular septal defect, pul- 
monary atresia, plus patent ductus 
arteriosus 40 89.2 
Interventricular septal defect plus 
aortic insufficiency 39 ’ 87.6 
Interventricular septal defect 43 58.2 
80.8 


Average 


3.1 89.2 
5.4 91.9 
2.6 87.3 
3.7 100.0 
5.2 90.9 
2.6 92.5 
3.5 84.5 
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Table VI. continued 


| Whole Calculated 
blood CO: excess of Oxygen 
content pco: acid Lactic acid | saturation 
Diagnosis pH | (mEq./L.) |(mm. Hg)| (mEq./L.) | (mEq./L.) (%) 


Venous blood 


Interventricular septal defect . 20.9 63 
Tetralogy of Fallot : 14.6 47 
Ostium primum defect = 23.3 74 
Ostium primum defect od 22.2 60 
Tetralogy of Fallot (8)* 4 15.2 80 
Tetralogy of Fallot : 23.9 67 
Tetralogy of Fallot ; 62 
Interventricular septal defect, pul- 

monary atresia, plus patent ductus 

arteriosus a 58 
Interatrial septum secundum defect, 

plus pulmonary atresia, plus pat- 

ent ductus arteriosus 7.20 ; 57 3.8 
Interventricular septal defect plus 
. aortic insufficiency 7.1 21.5 56.5 5.6 
Interventricular septal defect 7.2% 19.6 50.5 6.6 
Tetralogy of Fallot A 18.8 53 a3 


Average 7.15 20.0 60.7 6.4 6.4 


*The number next to the diagnostic label identifies the patient from whom blood samples were obtained for study pre- 
operatively, at the end of bypass, and postoperatively. 


*This value for the oxygen saturation by this method means 0 to 10 per cent. 


Table VII. Hypothermia (3 to 4 hours postoperation ) 


| Whole Calculated | 
| blood CO: excess of | Oxygen 
| content pCO: | acid | Lactic acid | saturation 
Diagnosis pH | (mEq./L.) | (mm. Hg) (mEq./L.) | (mEq./L.) | (%) 
Arterial blood 
Pulmonic stenosis 7.40 19.7 35 3.5 89 
Pulmonic stenosis 7.32 26.8* 54 2. 95 
Average 7.36 43.20 _ 3. 92 


Venous blood 
Interatrial septum secundum defect 
Pulmonic stenosis 
Interatrial septum secundum defect 
Pulmonic stenosis 


61 58 
61 ; 

43 79 
63 


+ 


57 od 66 


Average 


*Plasma CO: content omitted from average. 


acidosis, and marked arteriovenous differ- combination of both. Possible causes for this 
ences in pH, CO,, pCO,, and oxygen satu- state have been enumerated. 

ration observed in some of the patients de- 3. Studies are in progress to evaluate di- 
velop postoperatively and are probably due rectly the cardiac output of these patients 
to poor cardiac output or vasospasm or a in the postoperative state. 


34 
15.8 
29.8 
5.8 
0.0F 
12.3 
16.3 
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Table VIII. Patients operated upon for patent ductus arteriosus (3 to 4 hours 
postoperation ) 


Whole Calculated 
blood CO: excess of Oxygen 
content pco: acid Lactic acid | saturation 
Diagnosis (mEq./L.) | (mm. Hg) | (mEq./L.) | (mEq./L.) (%) 


Arterial blood 
Patent ductus arteriosus 18.3 92 
Patent ductus arteriosus ae 19.8 : . 95 
Patent ductus arteriosus a 17.8 ; 90 
Patent ductus arteriosus 23.7¢ ; 9 


Venous vlood 

84 
83 
77 
75 


80 


19.6 
20.8 
18.7 
24.5* 


19.7 


Patent ductus arteriosus 
Patent ductus arteriosus 
Patent ductus arteriosus 
Patent ductus arteriosus 


Nm) we pro 


Average 


*Plasma CO: content omitted from average. 
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NoputLes have been recognized as a 
characteristic manifestation of rheumatic 
fever for more than 100 years. In the opinion 
of most of the early observers, nodules were 
associated with an extremely bad prognosis.'** 
Subsequently, more extensive studies based 
on larger numbers of cases showed that, al- 
though the mortality rate was high, the prog- 
nosis of patients with nodules was not uni- 
formly bad.*-'* 

At the present time many observers have 
the impression that during the past 25 years 
both the incidence and the severity of rheu- 
matic fever have declined. Since it is agreed 
generally that nodules usually are associated 
with a severe form of rheumatic fever, it was 
thought that a review of the immediate and 
long-term prognosis of patients with nodules 
observed during a 30-year period, 1928 to 
1958, would serve as an indicator of changes 
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in the pattern of this disease. In this paper 
the findings obtained during the first half of 
the 30-year period, 1928 through 1942, and 
the second half, 1943 to 1958, are compared. 


PLAN OF STUDY 


All the patients were hospitalized on the 
wards of the Children’s Medical Service, 
Bellevue Hospital. At the time of discharge, 
the charts of every patient with rheumatic 
fever, both those with and those without 
nodules, were reviewed and summarized by 
a member of the Cardiac Attending Staff. 
After discharge these patients were followed 
at regular intervals in the Children’s and 
Adolescent Cardiac Clinics by the same at- 
tending staff which had supervised their 
treatment during their hospital stay. Every 
patient with nodules admitted during the 
30-year period, 1928 to 1958, was included 
in the study. The first half of this period, 
1928 through 1942, is designated as Period 
A and the second half, 1943 to 1958, as 
Period B. 

During the last 8 years of Period B, from 
1950 to 1958, patients with rheumatic fever 
received on admission intramuscular in- 
jections of penicillin in doses sufficient to 
maintain therapeutic levels for 10 days in 
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Table I. Severity of carditis in patients with 
nodules 


of total 
Carditis | No. of episodes | episodes (101) 
Severe 44.5 
Moderate 38.6 
Mild 16.8 


order to eliminate any possible foci of group 
A streptococci. Thereafter, daily prophylac- 
tic doses of oral penicillin or sulfadiazine 
were given to prevent new infections with 


streptococci while the patients were on the 
ward. The same daily medication was con- 
tinued after discharge. Adherence to the 
prophylactic regimen was checked during 
visits ‘0 the clinic every 2 to 3 months. 


RESULTS 


Clinical material. During the 30-year 
period from 1928 to 1958, 101 separate 
rheumatic episodes of carditis accompanied 
by nodules which occurred in 96 patients 
were analyzed. Five of these patients were 
admitted twice for separate attacks. During 
the first half of this period, 1928 through 
1942 (Period A), 599 episodes of carditis as- 
sociated in 68 instances with nodules were 
observed (11.4 per cent). During the second 
half, 1943 to 1958 (Period B), 349 attacks 
of carditis, accompanied in 33 instances by 
nodules, occurred (9.4 per cent). 

Age. Nodules occurred in patients ranging 
in age from 3 to 13 years, with the highest 
incidence between ages 7 and 9. In children 
3 to 6 years of age, nodules were observed 
in 14 patients, 7 boys and 7 girls, during 
Period A and in only 2 patients, both boys, 
during Period B. 

Cardiac involvement. Definite evidence of 
concurrent active carditis was present in all 
of the 101 episodes. With a single exception, 
signs of active carditis were obvious prior to 
the appearance of nodules. In this 1 patient, 
clear-cut evidence of mild carditis developed 
2 days after the nodules first were observed. 

Severity of carditis. As shown in Table I, 
nodules were most common in patients with 
severe carditis. Carditis was classified as 
severe if signs of pericarditis, congestive 
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failure, or rapidly increasing cardiac en- 
largement were present. In the 101 episodes, 
pericarditis was observed in 31 instances 
(30.7 per cent) and congestive failure in 45 
instances (44.5 per cent). A diagnosis of 
moderate carditis was made when slight to 
moderate cardiac enlargement was accom- 
panied by 3 or more of the following: heart 
sounds of poor quality, gallop rhythm, 
arrhythmia, tachycardia disproportionate to 
temperature, and new or changing cardiac 
murmurs. Mild carditis was considered to 
be present if similar signs were present but 
no or only questionable cardiac enlargement 
was demonstrable. 

Other rheumatic manifestations were ob- 
served in patients with nodules. The inci- 
dences of these manifestations per 101 epi- 
sodes were polyarthritis, 30; muscle and joint 
pain, 41; chorea, 9; erythema marginatum, 
25; rheumatic pneumonitis, 8; erythema no- 
dosum, 2; and abdominal pain, 29. 

During the period that nodules were pres- 
ent, epistaxis occurred frequently. During 
Period A the episodes of epistaxis were often 
of such severity as to require transfusion for 
the correction of the anemia. 

Characteristics of nodules. As noted by 
previous observers, nodules rarely develop 
early in the course of the attack at the time 
when the temperature is elevated markedly. 
They usually appear several weeks or even 
months after the onset of the attack and 
are most common in patients in whom signs 
of activity of the rheumatic process continue 
for several weeks or months. In many in- 
stances the exact length of time that the 
nodules persisted was not recorded accu- 
rately. The minimum period noted was 5 
days and the maximum was 6 months. In the 
majority of cases, major and minor signs of 
active carditis persisted throughout the 
period that nodules were present. In many 
the severity of the carditis tended to diminish 
as the nodules regressed. 

Prognostic significance of nodules. In our 
cases (Table II) the number of nodules was 
not correlated directly with the severity of 
the rheumatic attack. In 21 instances of 
severe carditis less than 10 nodules were 
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Table II. Severity of carditis as related to number of nodules 


Rheumatic nodules 


467 


Degree of carditis 


Deaths during 


No. of nodules No. of episodes Mild | Moderate | Severe (episode of nodules 
Few (0 to 10) 46 13 12 21 10 
Moderate (11 to 30) 41 3 22 16 5 
Many (over 30) 10 4 6 3 
Not given + 1 2 


Total 


39 


45 


Table III. Attacks of carditis, with and without nodules, 
months or less from the onset of the attack in the 2 periods 


and deaths within 9 


Total No. Carditis Carditis | 

of attacks No. of with No. of without | No. of 

of carditis* deaths %o nodules deaths % nodules deaths | % 
Period A 599 98 16.4 68 15 22 531 83 15.6 
Period B 349 15 4.3 33 3 9.1 316 12 2.8 


*The table is based on the number of attacks of carditis and does not represent individuals. 


than one attack. 


noted. Yet in the 46 rheumatic episodes 
with this small number of nodules, 10 deaths 
occurred. On the other hand, in 41 episodes 
associated with 10 to 30 nodules only 5 
patients died. In only 10 episodes did the 
number of nodules exceed 30. 

Incidence of carditis during the 30-year 
period. All cases of carditis, both those with 
and those without nodules, during the 30- 
year period were analyzed. During the first 
half of this period, 1928 through 1942 
(Period A), the mortality rate was 16.4 
per cent. During the second half, 1943 to 
1958 (Period B), the mortality rate de- 
creased to 4.3 per cent. The percentage of 
attacks of carditis associated with nodules 
during the two periods, however, remained 
approximately the same; attacks occurred 
in 68 of 599 episodes during Period A 
(11.3 per cent) and in 33 of 349 episodes 
during Period B (9.4 per cent). During 
Period B the mortality rate of patients with 
carditis associated with nodules did not fall 
as markedly as that of patients with carditis 
without nodules. This suggests that nodules 
should still be considered a sign of a severe 
rheumatic infection and that a guarded 
prognosis be given to individuals with this 
manifestation. 


Some patients had more 


Deaths occurring within 9 months or less 
from the onset of attack. During the 101 
rheumatic episodes accompanied by nodules, 
18 patients (17.8 per cent) died from pro- 
gressive carditis and congestive failure. Pe- 
riod A (1928 through 1942) differed strik- 
ingly from Period B (1943 to 1958). Period 
A included 68 episodes with 15 deaths (22 
per cent) whereas during Period B there 
were 33 episodes with 3 deaths (9.1 per 
cent). Seven of these 18 patients died within 
1 month, 7 within 4 months, and 4 within 5 
to 9 months from the onset of the fetal 
rheumatic attack. The interval between the 
first appearance of nodules and death varied 
from 3 days to 7 months. 

Recurrent crops of nodules. In accord 
with previous observations, it was found 
that recurrent crops of nodules occurring 
during the same rheumatic attack often in- 
dicate a poor prognosis. Among 96 patients 
with nodules, 17 had recurrent crops of 
nodules; 5 of these died during the acute 
episode (29 per cent), 2 continued to have 
chronically active disease and died subse- 
quently (12 per cent), and 3 (17 per cent) 
later succumbed to recurrent attacks, mak- 
ing an over-all mortality rate of 58 per cent. 
In 79 patients in whom recurrent crops of 
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Table IV. Mortality follow-up observations 
on 57 patients wich nodules 


No. of cases | Deaths 


Years followed 


l to 5 years : 11 
6 to 10 years 
11 to 15 years 
16 to 20 years 


Total 


nodules were not observed, the mortality 
rate was only 25 per cent. 

Since the length of follow-up of patients 
observed during Periods A and B is not 
comparable, the data for both periods have 
been combined in a single table. 

Long-term prognosis of patients with 
nodules. Eighteen of the 96 patients died 
within 9 months or less after the onset of 
the fatal attack as shown in Table III. Of 
the remaining 78 patients, 21 were lost to 
follow-up. The remaining 57 individuals 
were followed from 1 to 20 years. Among 
35 followed from | to 5 years, there were 
11 deaths, 6 from persistent chronic rheu- 
matic activity and 5 from recurrent attacks 
of rheumatic fever. 

Among 13 patients followed 6 to 10 
years, only | death occurred because of a 
recurrence of rheumatic fever. Among + 
patients followed 11 to 15 years, there was 
also 1 death due to recurrent rheumatic 
fever. No fatalities occurred among 5 in- 
dividuals observed 16 to 20 years. These 
findings indicate that the mortality rate of 
patients with nodules is highest during the 
first 5 years and decreases thereafter. Re- 
current attacks of rheumatic fever were the 
cause of death in 5 patients during this 
period. It is noteworthy that the 2 other 
deaths which occurred during the 2 subse- 
quent periods (6 to 10 and 11 to 15 years) 
were also due to recurrences of rheumatic 
fever. The 7 patients who died as a result of 
recurrences were not on a_ prophylactic 
regimen for the prevention of streptococcal 
infections. These patients were hospitalized 
prior to 1950, the year that daily prophylaxis 
was introduced. The fact that recurrent 
rheumatic fever developed so many years 
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after the attack of carditis emphasizes the 
importance of continuing — prophylactic 
measures for the prevention of streptococcal 
infections throughout life in rheumatic sub- 
jects who have had cardiac involvement. 

Since death in 7 of these cases was due 
to recurrent rheumatic fever, it was thought 
of interest to determine whether, in the 
absence of overt rheumatic attacks, progres- 
sive cardiac damage had developed in pa- 
tients followed for 1 to 20 years. 

Cardiac status of patients with nodules 
who escaped rheumatic recurrences. Thirty- 
five patients with nodules were followed for 
1 to 20 years. None of these individuals had 
recurrences of rheumatic fever. After 1 to 
10 years, 9 patients had no detectable heart 
disease. After 1 to 15 years, the degree of 
cardiac involvement as indicated by a de- 
crease in heart size or disappearance of a 
significant murmur had diminished in 7 pa- 
tients. In 17 the cardiac status was un- 
changed, and in only 2 was there evidence 
of progressive rheumatic heart disease. 


DISCUSSION 


The data presented indicate that the se- 
verity of rheumatic fever has declined dur- 
ing the past 30 years. During the first half 
of this period, 1928 through 1942 ( Period 
A), the mortality rate was 16.4 per cent. 
During the second half, 1943 to 1958 
(Period B), the mortality rate decreased to 
4.3 per cent. : 

In 1955 the Cooperative Rheumatic Fever 
Study, sponsored jointly by the Research 
Council of Great Britain and the American 
Heart Association, published observations 
on 380 children with carditis followed for 
1 year after completion of therapy.'* Only 
6 of these 380 patients (1.6 per cent) died. 
Two of the deaths occurred in centers in 
the United States and 4 in centers in the 
United Kingdom. Two of the 4 British 
children who died had nodules. In 1, only 
one solitary nodule on the elbow was noted. 
In accord with previous observations, the 
incidence of nodules was higher in the 
British (21.7 per cent) than in the American 
patients (7.4 per cent). 


_ 
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Table V. Cardiac status after | to 20 years of patients with nodules in the absence 


of rheumatic recurrences 
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Rheumatic nodules 


No heart disease 7 
Decreased heart disease 2 
Cardiac status unchanged 11 

9 


Progressive heart disease 


Three of the 6 patients who died received 
steroid therapy (1 ACTH and 2 cortisone) 
and 3 received aspirin. The general conclu- 
sion of the Cooperative Rheumatic Fever 
Study was that the incidence of residual 
heart disease was the same in the 3 groups 
that had received the 3 different treatments: 
ACTH, cortisone, and aspirin. It was noted, 
however, that nodules tended to disappear 
more quickly in patients who received 
steroid therapy than in those who received 
aspirin. In view of the findings of the Co- 
operative Rheumatic Fever Study, it seems 
unlikely that, in our series, the introduction 
of steroid therapy in 1950 during the last 
8 years of Period B was a factor in reduc- 
ing the mortality rate. 

During Period B there were 15 deaths. 
Twelve of these patients died during the 
period 1943 through 1949 and 3 died after 
1950, the year that antistreptococcal therapy 
was introduced. Since the follow-up period 
for patients treated from 1950 to 1958 is 
relatively short, the effect of streptococcal 
prophylaxis on the mortality rate during 
the second half of Period B cannot be de- 
termined at the present time. 

The most unexpected finding in the series 
reported in this paper was that although 
the mortality rate dropped sharply during 
Period B, the percentage of episodes of 
carditis accompanied by nodules in Periods 
A and B remained approximately the same: 
68 of 599 attacks of carditis during Period 
A (11.3 per cent) and 33 of 349 attacks 
(9.4 per cent) during Period B. In accord 
with the observations of previous workers, 
nodules occurred most commonly in patients 
with rheumatic fever of the chronic or poly- 


9 


cyclic type in whom signs of rheumatic 
activity tended to persist for weeks and 
months. The prognosis of such patients is 
always grave and steroid and salicylate ther- 
apy usually does little or nothing to arrest 
the activity of the rheumatic process. 
During Period A, the mortality rate in 
531 attacks of carditis not accompanied by 
nodules was 16.4 per cent. The mortality 
rate in 68 episodes with nodules was 22 per 
cent. During Period B, the mortality rate 
in 316 attacks of carditis not accompanied 
by nodules was 2.8 per cent and that in 33 
episodes with nodules was 9.1 per cent. Dur- 
ing both periods the mortality rate was 
higher in episodes accompanied by nodules. 
Since nodules are known to be associated 
with a severe and protracted type of rheu- 
matic fever, prognosis in patients exhibiting 
this manifestation should be guarded and 
the importance of rigid adherence to a 
prophylactic regimen to prevent recurrent 
attacks carefully explained to the parents. 


SUMMARY 


1. During a 30-year period from 1928 to 
1958, 948 episodes of rheumatic carditis 
were observed on the Children’s Cardiac 
Service, Bellevue Hospital. 

2. In the first half of this 30-year period 
from 1928 to 1942 (Period A), 98 deaths 
occurred in the course of 599 attacks of 
carditis for a mortality rate of 16.4 per cent. 
During the second half from 1943 to 1958 
(Period B), 15 deaths occurred during 349 
attacks of carditis for a mortality rate of 
4.3 per cent. 

3. The percentage of attacks of carditis 
with nodules during the two periods showed 


| I to 5 years | 6 to 10 years |11 to 15 years, 16 to 20 years | Totals 
4 
3 -- 3 17 
= — - — 2 
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no significant difference. During Period A 
nodules were present in 68 of the 599 epi- 
sodes of carditis (11.3 per cent) and in 
Period B in 33 of the 349 episodes of carditis 
(9.4 per cent). 

+. Nodules occurred only in patients with 
active carditis. Ninety-six patients exhibited 
nodules on 101 occasions. In 5 patients 
nodules were observed twice in separate 
attacks, 

5. The severity of carditis was not corre- 
lated directly with the number of nodules. 
The mortality rate among patients with a 
few nodules, 10 or less, was greater than 
that among patients with 11 to 30 nodules. 

6. Nodules rarely were observed during 
the first weeks of an acute rheumatic attack. 
They usually appeared after a month of 
illness and occurred most frequently in pa- 
tients in whom rheumatic activity persisted 


for many weeks or months. 


The authors are indebted to Dr. Katherine 
Dodge Brownell for invaluable constructive 


criticism. 
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ABO isoimmunization: the use of the specific 


Coombs and beat elution tests in the detection 


of hemolytic disease 


DALLAS, TEXAS 


Tue Coomes antiglobulin test is recog- 
nized as a springboard to the diagnosis of 
Rh-Hr erythroblastosis, but most authors 
have found the results of the direct Coombs 
test frequently weak or negative in ABO 
isoimmunization and thus unreliable as a 
criterion for ABO hemolytic disease.'*'* This 
subject has been reviewed recently by one of 
us. Special emphasis was laid on the spec- 
ificity of available Coombs antiglobulin 
sera'' and showed that unselected reagents 
may yield poor reactions with antibodies of 
the ABO system adsorbed in the erythrocytes 
of the umbilical cord of newborn infants. 
Haberman and Aguilar’? have shown that 
selected antiglobulin sera are reliable in de- 
tecting both the adsorbed antibodies of the 
ABO group and the more reactive Rh anti- 


From the Immuno-hematology Laboratories of 
the Department of Pathology and the 
Department of Pediatrics, Baylor University 
Medical Center. 

Presented at the Ninth International Congress 
of Paediatrics, July 24, 1959, Montreal, 
Canada. 


*Address, Baylor University Hospital, 3500 Gaston 
Avenue, Dallas 10, Texas, 


Sol Haberman, Ph.D.,* C. James Krafft, M.D., 


Percy E. Luecke, Jr., M.D., and Richard O. Peach, M.D. 


bodies. When such a serum is used, the anti- 
globulin test holds a pivotal position in diag- 
nosis by alerting the clinician that adsorption 
of one of the several isoimmunizing factors 
has taken place. 

The difficulties with the direct Coombs 
test for the diagnosis of ABO hemolytic dis- 
ease have been due in part to the fact that 
this reagent is produced and standardized 
for the detection of the Rh-Hr isoimmuniza- 
tion and not for the detection of antibodies 
of the ABO blood-tissue groups. Conse- 
quently, few workers have been able success- 
fully to demonstrate ABO disease with these 
reagents.'*'* The presence of “naturally oc- 
curring” as well as “immune” anti-A and 
anti-B in the blood of infants, as well as in 
the mother, created the difficulty of deter- 
mining when these antibodies were induced 
by isoimmunization. To solve this problem, 
Haberman and Hill'* used the elution test 
of Landsteiner and Miller'® as a means of 
demonstrating the specificity of the antibody 
causing the damage to the infants’ erythro- 
cytes. This method has proved to be rou- 
tinely applicable and accurate in identifying 
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20,334 


Mother-infant combinations showing ABO groups and potential 


incompatibilities. The shaded squares indicate the 3,921 potentially in- 


compatible combinations (heterospecific ). 


the ABO antibodies as well as those pro- 
duced by other blood group antigens.'* 
Munk-Andersen™ also utilized this elution 
test in coordination with his direct congluti- 
nation test, but most investigators have 
turned to less specific methods for a pre- 
sumptive diagnosis of ABO erythroblastosis. 
The present authors feel, however, that the 
precision of the elution test properly per- 
formed commends it highly for a specific 
diagnosis of ABO hemolytic disease. 

Since the combined Coombs test, per- 
formed with selected antiglobulin sera and 
elution methods, gives an early, definitive 
diagnosis of the cause of hemolysis in the 
newborn infant, the clinician may be pre- 
pared by the laboratory for the need to ob- 
serve closely the infant’s condition. One does 
not need to wait for jaundice or other signs 
in the infant to reveal potential ABO dis- 
ease. Therefore, this places upon the clini- 
cian the need for even closer daily clinical 
and laboratory examination of the patient. 


METHODS 


The present study was made on blood 
samples routinely collected from all mothers 
delivered at Baylor University Medical Cen- 
ter. Their blood was matched with samples 
taken from the umbilical cord of their new- 
born infants. No attempt at selection was 
made as to type of case, race, or condition 
of the patients. From Jan. 1, 1956, through 
Dec. 31, 1958, 20,334 births were studied. 
The ABO blood groups and Rh-Hr types 
were determined for both the mothers and 


the infants. All of the infants’ blood samples 
were tested by the direct Coombs test to see 
if antibodies adsorbed on the erythrocytes 
could be noted. The maternal sera were 
screened for antibodies of red blood cell anti- 
gens. Those having positive direct Coombs 
reactions were further studied by the heat 
elution method in order to identify the anti- 
body. The Coombs antiglobulin sera used in 
this study were selected on the basis of their 
ability to detect adsorbed ABO blood groups 
in both mild and severe cases of erythroblas- 
tosis. The sera giving the greatest sensitivity 
and specificity were selected. 

The ABO determinations. The erythro- 
cytes of both infant and mothers were pre- 
pared as 2 per cent suspensions in 0.85 per 
cent saline. One drop of erythrocytes was 
placed in each of 3 test tubes (10 times 75 
mm.). To the first was added one drop of 
anti-A serum, to the second, one drop of 
anti-A, (adsorbed-B serum), and to the 
third, one drop of anti-B serum. The suspen- 
sion was thoroughly agitated to give good 
mixture, and a 5-minute incubation period 
at 22° C. was allowed. The tubes were then 
centrifuged for one minute at 2,000 r.p.m. 
and observed micro- and macroscopically 
for agglutination. In questionable results, 
the tests were repeated and reverse typing 
was done with the use of the patients’ serum 
and known A and B blood cells. 

The direct Coombs test on erythrocytes 
from the umbilical cord. A 2 per cent red 
cell suspension of blood from the umbilical 
cord was made in saline by breaking the 


065 


Volume 56 Number 4 


clot with a wooden applicator and adding 
the cells that adhered to the applicator to 
the saline. When unclotted blood was used, 
a similar suspension was made by adding the 
whole blood to 2 c.c. of saline. The tube 
was centrifuged at 2,000 r.p.m. for 2 min- 
utes in an angle centrifuge. By means of a 
pipette, the supernatant saline was removed 
and discarded. Two cubic centimeters of 
fresh saline was then added, and the cells 
were resuspended. The centrifuge washing 
was repeated three times. After the third 
washing, sufficient saline to make a 2 per 
cent suspension was added. To one drop of 
this suspension a drop of Coombs anti- 
globulin serum was added, thoroughly mixed, 
and allowed to incubate at room tempera- 
ture for 5 minutes. The tubes were spun at 
2,000 r.p.m. for one minute, and then ob- 
served for agglutination by carefully and 
gently resuspending the cells. 

The heat elution of antibodies. The blood 
obtained from the umbilical cord was agi- 
tated until sufficient erythrocytes were sus- 
pended in the sera to make a heavy suspen- 
sion. The freed red blood cells were removed 
by a pipette and separated from the serum 
by centrifugation. The cells were washed 3 
times in 3 volumes of cold saline. One milli- 
liter of packed, washed erythrocytes was 
added to | ml. of frésh 0.85 per cent saline 
and resuspended. The suspension was sub- 
jected to 56° C. in a water bath for 5 min- 
utes. At the end of this period, the suspen- 
sion was immediately centrifuged at 3,500 
r.p.m. for 3 minutes while the temperature 
of the tube was kept at 56° C. with hot 
water in the centrifuge cups. The super- 
natant saline eluate was quickly siphoned 
off and centrifuged again to remove any 
traces of the red blood cells. This fluid was 
then used to test for antibodies. When anti- 
bodies were present, agglutination of known 
adult A or B red blood cells could be shown 
by mixing one drop of the eluate with one 
drop of 2 per cent test red blood cell sus- 
pensions. If clumping failed to occur a 
Coombs antiglobulin test was performed to 
see if nonagglutinating (cryptagglutinoid 
and agglutinoid) antibodies were present in 
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Table I. Summary of findings of ABO 
incompatibilities from 1956 to 1958 


Total mother-infant combinations studied 20,334 
Total potential incompatibilities (hetero- 
specific ) 
(1 in 5.18 of all births) 3,921 
Cases showing evidence of isoimmuniza- 
tion such as positive direct Coombs 
and elution tests 


(1 in 64.3 of all births) 316 
Cases with other laboratory evidence of 

infant R.B.C. destruction 169 
Microbilirubin concentrations between 

10 and 20 mg. 88 
Microbilirubin concentrations over 20 mg. 27 
Cases treated by exchange transfusion 26 


Table II. Frequency of ABO potential 
incompatibility and demonstration of 
isoimmunization by elution test 


Total potential incompatibilities 3,921 
1. O and B mothers delivered of 
A or AB children 2,801 
Cases showing anti-A eluates 183 
Cases showing anti-A+B eluates 96 
2. A and O mothers delivered of 
B or AB children 1,120 
Cases showing anti-B eluates 28 
Cases showing anti-A+B eluates 9 
Total positive elution tests 316 


the eluate. The A and B antibodies could be 
noted by their selective action on the corre- 
sponding group A and B blood cells used in 
the test panel of blood. The anti-A+B (anti- 
C) produced agglutination of both the A 
and B test erythrocytes. 

Microbilirubin determinations. The Malloy 
and Evelyn method'* was modified for use 
as a microbilirubin test by decreasing the 
amount of plasma required from 1 ml. to 0.1 
ml. so that heel punctures could be per- 
formed on the infants. The results were com- 
pared with those obtained with standard 
bilirubin solutions.* In order to eliminate 
the use of cuvette spacers and to increase the 
sensitivity of the method, 1.7 ml. of 50 per 
cent methyl alcohol was added to the final 
solution, and the readings were made in terms 


*Matheson, Coleman and Bell, Div., Matheson Co., Inc., 
Cincinnati 12, Ohio. 
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Table HI. Birth order of infants showing 
evidence of ABO isoimmunization* 


First child 

Second child 

Third child 

Fourth or later child 


Total 
*All cases proved by positive direct Coombs test and 
positive elution test with the antibody involved identified. 


Table IV. The incidence of highest recorded 
concentrations of microbilirubin among 
113 ABO isoimmunizations 


\Infants showing| Infants with 
clinical no recorded 
symptoms symptoms 


Day of life 


Day of birth 0 5 
First day 0 10 
Second day 
Third day 14 
Fourth day 
Fifth day 

Sixth day 

Seventh day 


9 
0 
0 
0 


Total 51 62 


*Denotes the days after birth that most frequently 
showed the highest concentrations of microbilirubin, i... 
third and fourth days for clinical cases of ABO hemolytic 
disease and second day for cases with immunologic find- 
ings without clinical symptoms recorded. 


of optical density, rather than in per cent of 
transmission, on a Beckman, Model B, 
spectrophotometer, with the use of a wave- 
length of 515 my and a sensitivity of 2. The 
final results were obtained through the use 
of a K factor which is equal to 95. The 
milligram per cent bilirubin equals the 
optical density times 95. 


RESULTS 


With the use of the program of testing 
described above, a total of 20,334 mother- 
infant combinations were studied. Among 
these were 3,921 potentially incompatible 
combinations as shown in Fig. 1. These in- 
compatible pairs are the result of hetero- 
specific pregnancies in which the child pos- 
sesses a blood group antigen not present in 
the mother. Therefore isoimmunization could 
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occur. Consequently, in this series approxi- 
mately 1 out of each 5.18 births or 19.28 
per cent were heterospecific. 

Table I shows the results of the study of 
these mothers and infants. Only 316 or 1 
in 64.3 births (1.55 per cent) showed a 
positive direct Coombs test. Antibodies were 
removed from the infant cells and identified, 
thus establishing the immunologic basis for 
ABO hemolytic disease. Other tests showed 
further evidence of erythrocyte destruction, 
such as a falling hemoglobin level below 15 
mg. per cent, reticulocytes above 6 per cent, 
and/or a bilirubin concentration above 6 mg. 
per cent, in 169 or 53.43 per cent of the 
infants. Among these, 88 had bilirubin con- 
centrations between 10 and 20 mg. per cent, 
and an additional 27 had concentrations over 
20 mg. per cent. A total of 26 infants were 
treated with exchange transfusions because 
of bilirubin levels which rapidly approached 
or exceeded 20 mg. per cent. 

The elution studies are presented in Table 
II. Of the 2,801 group O and B mothers 
who were delivered of A or AB children, 
183 or 6.53 per cent showed adsorbed anti-A, 
and 96 or 3.42 per cent of the infants had 
the cross-reacting anti-A+B or so-called 
anti-C of Wiener. Among the 1,120 group O 
and A mothers delivered of B or AB chil- 
dren, only 28 or 2.50 per cent showed ad- 
sorbed anti-B, and 9 or 0.80 per cent of these 
infants had the cross-reacting anti-A+B. 
Isoimmunization to the B antigen is ap- 
parently less common. 

It is well known that the order of birth is 
important in Rh-Hr hemolytic disease, with 
the first born rarely affected. Table III, 
however, illustrates that in ABO hemolytic 
disease of the newborn infant, the first-born 
child is also susceptible. It can be seen that 
75 first-born infants were affected in the 
series of 316 infants. The difference between 
the first through the fourth child is not 
significantly different. 

In contrast to the early intense jaundice 
usually seen in Rh hemolytic disease, the 
bilirubin peak concentration in clinical ABO 
disease often is delayed until the third and 
fourth days after birth. Table TV shows the 
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incidence of the highest concentration of 
bilirubin among 113 of the patients with 
ABO hemolytic disease studied during the 
course of their hospital stay. It is of im- 
portance to note that some of these affected 
infants did not reach maximum concentra- 
tion until the fifth or sixth day. On the 
other hand, those infants with positive im- 
munologic findings, but without clinical signs 
of the disease, showed earlier peaks of bili- 
rubin levels. Some of these occurred in the 
first 24 hours, with the greatest number 
appearing on the second day after birth. 
Fig. 2 shows the maximum bilirubin con- 
centrations, with the clinical cases represented 
by solid spots and the clinically unaffected 
but immunologically positive cases repre- 
sented by hollow spots. It can be seen that 
the nonsymptomatic children had lower con- 
centrations of bilirubin that peaked earlier 
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than did those of the clinically affected 
infants. 


DISCUSSION 


When Coombs serum, previously tested for 
dependable reactions to the ABO antibodies, 
is utilized, the results from routine tests of 
blood from the umbilical cord provide an 
excellent early warning of possible hemolytic 
disease. The exact nature of the antibody 
involved may be determined through the 
use of the heat elution test on the blood 
samples showing such positive Coombs re- 
actions. The determination of the antigen 
concerned provides a method of selecting 
the proper blood for exchange transfusion 
within the first 24 hours of the infant’s life, 
rather than delaying treatment as is done 
when other routines are used. The data 
herein presented confirm the frequent ab- 
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sence of marked jaundice in the early stages 
of ABO hemolytic disease. Although anemia 
is not severe in the first 24 hours, our find- 
ings show there is usually a steady increase of 
bilirubin from the time of birth until the 
fourth day or later. It may reach sufficiently 
high levels that kernicterus may become a 
potential hazard. Thus waiting until clinically 
apparent jaundice occurs, before suspecting 
hemolytic disease due to the ABO groups, 
results in an unnecessary lag period between 
the observable jaundice and the decision to 
perform an exchange transfusion. In_ this 
study, all patients showing positive Coombs 
and elution tests were observed for a rising 
serum bilirubin level. These laboratory find- 
ings, along with the clinical condition of the 
patient, were used to determine when an 
exchange transfusion was indicated. The 
program of testing and clinical observation 
described above provides a readily available 
means of early diagnosis and treatment. Thus 
the incidence of kernicterus and other 
damage to the infant due to ABO hemolytic 
disease can be reduced. 

The question of the existence of a blood 
group C (cross-reacting A+B) of Wiener’ is 
reopened in the light of the results of the 
elution tests presented in Table II]. Among 
the 105 infants that showed anti-A+B eluates 
were a number of infants of group O 
primiparas who had no history of previous 
isoimmunizations by transfusion. Thus, it be- 
comes difficult to ignore the fact that preg- 
nancy with either a group A or B fetus may 
result in an antibody that agglutinates and 
is adsorbed by either group A or B erythro- 
cytes. The cross-reacting specificity of these 
eluates was shown by Haberman and Agui- 
lar.'* The explanation offered by Wiener 
that this is due to an antigen C, present in 
individuals of both A and B but not in group 
O, seems acceptable at this time. 


SUMMARY 


A method of early recognition and identi- 
fication of ABO erythroblastosis is presented. 
This involves the use of a potent antihuman 
globulin serum which has been pretested for 
its ability to detect adsorbed antibodies of 
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the gamma and nongamma globulin varieties. 
When a positive Coombs test is found on a 
sample of blood from the umbilical cord, the 
infant’s cells are treated by the heat elution 
method for the removal of adsorbed anti- 
bodies. The eluates thus obtained are tested 
against a panel of cells containing known 
antigens, and the specific antibodies are 
identified. With this early information, the 
physician is forewarned of the possible de- 
velopment of clinical disease. In our series, 
which includes over 316 cases of ABO iso- 
immunization detected by this aproach, it 
was found that the incidence of ABO isoim- 
munization approximates that of Rh-Hr in- 
compatibilities. The occurrence of clinical 
disease in the ABO group was much less 
frequent, however. 

Of the 3,921 heterospecific pregnancies to 
the ABO system, 316 infants showed positive 
direct Coombs tests. When heat elution tests 
were done on blood taken from the infant’s 
umbilical cord, 183 or 57.91 per cent were 
specific for the A antigen, 28 or 8.86 per 
cent agglutinated only B erythrocytes, and 
105 or 33.22 per cent reacted with both A 
and B red blood cells and appeared to be 
the anti-C of Wiener. 
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Hilgenreiner measurements of the hip 


roentgenograms in 247 normal infants 


John R. Hodgson, M.D. 


ROCHESTER, MINN. 


THERE IS general agreement that success 
in the treatment of congenital disease of the 
hip is enhanced by early diagnosis. Criteria 
for the early clinical and roentgenographic 
diagnosis of congenital dysplasia of the hip 
have been developed over a period of years. 
Because of the lack of adequate data in re- 
gard to the normal and the variations of the 
normal roentgenographic appearance of the 
hip in infants, however, dysplasia at this site 
has undoubtedly been misdiagnosed and un- 
necessarily treated in many instances. On 
the other hand, failure to make the diagnosis 
before the weight-bearing age can only cause 
less than optimal results of treatment. The 
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6 and 7 months of age 


Follow-up of deviations from “normal” 


Lloyd E. Harris, M.D.,* Paul R. Lipscomb, M.D., and 


study herein reported was designed to add 
to the knowledge of normal roentgenographic 
measurements at various age levels. It is a 
cross-sectional study of a group of normal 
infants at ages 6 and 7 months with a fol- 
low-up of those demonstrating what might 
have been interpreted as “abnormal” roent- 
genographic findings. 

The most valuable clinical sign for the 
early detection of congenital dysplasia of the 
hip, in our experience, has been limitation of 
abduction of the hips. A negative result with 
the abduction test in the newborn period 
and in the early months of infancy does not 
eliminate the possibility of congenital dys- 
plasia of the hip. The use of this test as a 
screening method in more than 11,000 in- 
fants from the newborn period through 1 
year of age will be described in a future 
publication. By including the abduction test 
in the routine clinical examination of the 
newborn infant and healthy child, and by 
obtaining roentgenographic examinations of 
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those infants who had a positive abduction 
test, the average age at diagnosis of congen- 
ital dysplasia of the hip with dislocation* 
has been lowered from 14 months to 4 
months of age. 

While some claim proficiency in interpre- 
tation of roentgenograms of the hip in the 
newborn period, many feel that accurate 
evaluation is not possible at this age. The 
value of the roentgenogram increases with 
the age of the infant and with the concur- 
rent mineralization of the cartilage which 
permits more accurate visualization and 
measurement. Several roentgenographic fea- 
tures of this abnormality have been de- 
scribed. We have used the measurements 
employed by Hilgenreiner' (Fig. 1). 


MATERIAL AND METHOD 


Roentgenograms of 328 apparently normal 
infants + to 14 months of age were made on 
an unselected basis in the well-child clinic of 
the Mayo Clinic and the well-child clinic of 
the Public Health Department, Rochester, 
Minnesota, during the years 1947 and 1948. 
Our study is based on 247 of these infants 
whose ages were 6 and 7 months. The dis- 
tribution by age and sex is shown in Table 
I. The infants were all white and predom- 
inantly of northern European descent. The 
frequency of the presence of the ossification 
center of the femoral capital epiphysis at the 
two age levels is recorded in Table II. 


*The term “dislocation” is used here to denote both 
subluxation or incomplete dislocation and luxation or com- 
plete dislocation. 


Table I. Distribution of infants by age and 
sex 


Total | Males Females 
number 
Age of Num- | Per Num-| Per 
(months)| patients| ber cent ber cent 
6 142 61 43.0 81 57.0 
7 105 58 55.2 47 44.8 
Total 247 119 48.2 128 51.8 
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Fig. 1. Drawing to illustrate Hilgenreiner’s meas- 
urements. Lines drawn: YY, line drawn through Y 
cartilages so as to touch visible tips of ilia; BB, 
line drawn tangentially to visible acetabular face 
and through medial and lateral bony edges of 
acetabular face (this line is difficult to draw ac- 
curately in the newborn infant because of insuffi- 
cient roentgenologic definition at this age); CC, 
line drawn from most cephalic point of femoral 
diaphysis perpendicularly to YY line. (Note: YY, 
BB, and CC lines are designated as such by the 
present authors for descriptive purposes.) Hilgen- 
reiner’s measurements: @, angle between BB line 
and YY line. known as acetabular angle; d, dis- 
tance between point of transection of YY line by 
BB line and point of transection of YY line by CC 
line, generally referred to as the d line of Hilgen- 
reiner; h, distance between most cephalic point of 
femoral diaphysis and point where CC line tran- 
sects YY line. 


Follow-up studies have been made on 
those infants with acetabular angles of 30 
degrees or more, on those with a discrep- 
ancy of 5 degrees or more between the right 
and left acetabular angles, and on those in 
whom the ossification center of the femoral 
capital epiphysis appeared earlier on one 
side than on the other. The periods of fol- 
low-up study ranged from 2 to 10 years. 


RESULTS 


For each of the three measurements, 
namely: (1) acetabular angle (@ of Hilgen- 
reiner), (2) distance from diaphysis to Y 
line (h of Hilgenreiner), and (3) distance 
from diaphysis to acetabulum (d of Hilgen- 
reiner), the mean and the standard devia- 
tion were computed separately for each sex, 
for each of the two ages, and for the right 
and left sides. In comparison of males with 
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90 75.6 


128 


118 92.2 247 208 84.2 


females, right with left sides, and 6-month- 
old infants with infants, no 
material or statistically significant differences 
were found. It was therefore considered ap- 
propriate to group all of the infants together. 
The distribution in percentages based on all 
the data available for each of the three fac- 
tors, with the mean and the standard devia- 
tion, are shown in Figs. 2, 3, and 4. 

The incidence of visible capital epiphysis 
is shown separately in Table II for males 
and females and for age 6 months and age 
7 months. The rate of occurrence in the fe- 
males was significantly higher than in the 
males (92.2 per cent as compared to 75.6 
per cent). Epiphysis was significantly more 
visible in the 7-month-old infants than in the 
6-month-old infants, the difference being 
greater for the males than for the females 
(17.3 per cent for the males compared to 


7-month-old 


9.0 per cent for the females). 

Acetabular Angle (a of Hilgenreiner). 
Fig. 2 shows the distribution in percentages 
of the infants according to the magnitude of 
the acetabular angle. 

It is our opinion that the measurement of 
the acetabular angle, as well as other meas- 
urements made in the roentgenogram of the 
hip, should be interpreted with reference to 
the frequency distribution of the normal at 
various age levels. Thus, if the value for the 
acetabular angle is more than two standard 
deviations from the mean, one should evalu- 
ate this finding in relation to other data as 
evidence that a pathologic condition exists 
in a particular individual. It is apparent that 
one should not designate a definite value be- 
low which the acetabular angle would be 
and above which it 


considered “normal” 


would be considered “pathologic.” The tend- 
ency in the past has been to state a definite 
acetabular angle as “normal” and then con- 
sider any angle greater than this as abnor- 
mal.'-° The “normal” thus stated has ranged 
from about 20 degrees' to 30 degrees.* We 
would agree with Caffey and associates* who 
stated, “It is obvious that 30 degrees is a 
fallacious value for separating normal angles 
from enlarged angles in this population.” We 
would again call attention to the difficulty in 
securing accurate measurements in the neo- 
natal period, however, and thus emphasize 
the limited value of the acetabular angle as 
a diagnostic criterion for dysplasia of the hip 
at that age. We would reiterate that it is 
desirable to use the acetabular measure- 
ments in later months much as the physician 
uses height-weight tables. Thus, in an infant 
of 5 to 7 months of age one would recognize 
that an acetabular angle of 31 degrees falls 
beyond two standard deviations and would 
wish to evaluate the significance of this find- 
ing, just as one would wish to evaluate a 
child’s weight that was two standard devia- 
tions above or below the median for his age 
and height. 

In conjunction with other findings, the 
difference between the right and left ace- 
tabular angles may be of some assistance in 
making a tentative diagnosis of congenital 
dysplasia of the hip. A difference of 5 de- 
grees between the two angles falls beyond 
two standard deviations. This measurement, 
as are the others, is of most value in diag- 
nosing unilateral dysplasia of the hip. 

Diaphysis to Y line (h of Hilgenreiner). 
The distribution in percentages of the in- 
fants according to the diaphysis-to-Y-line 
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measurement, with the mean and the stand- 
ard deviation, is shown in Fig. 3. 

Placing the child accurately in a position 
with the legs in full extension and knees 
together is desirable for this measurement. 
Reasonably adequate measurements can be 
made, however, even if the infant is not in 
this exact position. The range of this meas- 
urement is fairly wide, with two standard 
deviations giving the extremes of 6.3 mm. 
and 12.3 mm. for the range in this group. 
Hilgenreiner' states that the distance from 
the diaphysis to the Y line is, in general, 
1.0 cm. in the normal infant. Although the 
data are not included in this report, it was 
noted that the difference between the right 
and left diaphysis-to-Y-line measurements in 
each infant within two standard deviations 
was less than 2 mm. Thus, the difference 
between the right and the left sides may be 
of assistance when used in conjunction with 
other findings to determine whether there is 
unilateral dislocation. 

Diaphysis to acetabulum (d of Hilgen- 
reiner). Fig. 4 shows the distribution in per- 
centages of the patients according to the 
distance from the diaphysis to the acetabu- 
lum. Comparison of the right and left sides 
with respect to this measurement showed 
again that, as with the distance from the 
diaphysis to the Y line, the difference be- 
tween the right and left sides was less than 
2 mm. and within two standard deviations. 
This comparison was of special value when 
used with other measurements to evaluate 
unilateral displacement. According to Hil- 
genreiner,' the distance from the diaphysis 
to the acetabulum is 1.0 to 1.5 cm. in the 
normal infant. 

Presence of capital epiphysis. Delay in the 
appearance of the capital epiphysis of the 
femur may be significant in assessing the 
roentgenogram of the infant suspected of 
having dysplasia of the hip. This ossification 
center may appear between the second and 
the ninth month of age, and, as with other 
ossification centers, appears earlier in the 
female than in the male (Table II). Delay 
in appearance of ossification centers in the 
capital epiphysis, when unilateral and evalu- 
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Fig. 2. Distribution in percentages of infants ac- 
cording to magnitude of acetabular angle (@ of 
Hilgenreiner). 
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Fig. 3. Distribution in percentages of infants ac- 
cording to the distance from diaphysis to Y line 
(h of Hilgenreiner). 


ated in association with other findings, may 
help to establish the diagnosis of unilateral 
dysplasia of the hip. 


FOLLOW-UP STUDIES 


The entire group of children was under 
observation for 2 to 10 years; the average 
period was 7 years. All were observed for at 
least 1 year after the weight-bearing age, 
and in none did dislocation of the hip de- 
velop. In one child the “routine” roentgeno- 
grams were taken at 9 months of age. A 
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Fig. 4. Distribution in percentages of infants ac- 
cording to the distance from diaphysis to acetab- 
ulum (d of Hilgenreiner). 


difference in thickness of the capital epiphy- 
ses was evident at that time, the right side 
being definitely thinner (7.5 mm.) than the 
left side (11 mm.). It had been observed 
that the infant had “a tendency to contrac- 
tion of the hips and to hold the legs in the 
fetal position” in the neonatal period. The 
abduction test per se was not being done or 
recorded as part of the neonatal examina- 
tion at that time (1947). A sternocleidomas- 
toid tumor and torticollis had developed and 
the child was being observed for this condi- 
tion by an orthopedic surgeon. Because of 
continued “tendency to contraction of the 
hips” a roentgenogram made at 4 months of 
age led to a diagnosis of “congenital dis- 
location of the right hip.” At that time the 
right acetabular angle measured 40 degrees 
and the left acetabular angle 30 degrees. 
The capital epiphysis was evident on the left 
and not on the right. A “canvas diaper 
splint” (Frejka) for maintenance of abduc- 
tion had been prescribed at that time (4 
months of age) and had been worn until the 
time of the “study” roentgenogram, a period 
of 5 months. At this time (9 months of age) 
the acetabular angle measured 20 degrees on 
the right and 23 degrees on the left. The 
splint was discarded at 9 months of age. No 


abnormalities were noted in the roentgeno- 
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grams of the hips taken at 2 years of age. 
The child had a normal gait at 10 years of 
age. 

A group of 30 infants in this study who 
had had one or more of the roentgeno- 
graphic measurements and who by some 
criterion might have been thought to have 
dysplasia of the hip has been observed clini- 
cally for periods of time ranging from 2 to 
10 years; the average time has been more 
than 7 years (Table III). Except for the one 
infant just mentioned, none had therapy for 
disease of the hip and all had a normal gait 
during the period of observation. This group 
includes those who had an acetabular angle 
(or angles) of 30 degrees or more, those with 
a difference of 5 degrees or more between 
the right and left acetabular angles, and 
those with a difference between the two sides 
in respect to the presence or size of the capi- 
tal epiphyses. Fourteen of the 30 children 
were examined at 10 years of age and found 
to be normal both clinically and roentgeno- 
graphically. Only one child had what might 
have been interpreted at that time as sug- 
gestive evidence of dysplasia. This child is 
the one in the classification of acetabular 
angle of 30 degrees with concurrent delay in 
the appearance of the capital epiphysis 
(Table III). Roentgenograms were made at 
7 months of age when the right acetabular 
angle measured 30 degrees and the left 27 
degrees. The capital epiphysis, although only 
3 mm. thick, was clearly visible on the left 
but was not visible on the right side. The 
infant was seen regularly in the well-child 
clinic and no abnormalities were noted. At 
that time (1947 and 1948) the abduction 
test was not performed as part of the routine 
physical examination in the well-child clinic. 
The patient is now 10 years of age and no 
abnormalities have been noticed. 


COMMENT 


Data on the normal range of the roent- 
genographic findings at various age levels in 
infants have not been adequate and _ thus 
interpretations have varied considerably. In 
our experience, where the average age at 
diagnosis of congenital dysplasia of the hip 
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with luxation has been at 4 months of age, 
the roentgenographic criteria have been es- 
sentially the same as in the infants of 6 and 
7 months of age in this study. Hilgenreiner 
measurements for each month during early 
infancy would be of value, but we have been 
reluctant to conduct further roentgeno- 
graphic surveys because of the present con- 
cern over undue or unwarranted x-ray ex- 
posure. 

It would seem that if all newborn infants 
were subjected to adequate clinical or rou- 
tine roentgenographic examination of the 
hips, or to both examinations, congenital 
dysplasia of the hip would always be dis- 
covered in the neonatal period and early 
reatment instituted. Although we have been 
able to make the diagnosis in the newborn 
period, twice as many infants have shown 
signs of dysplasia and dislocation at a later 
age in infancy. As mentioned, we feel that 
interpretation of the roentgenogram of the 
newborn infant is extremely unreliable and 
may be faulty from either a negative or a 
positive standpoint. The roentgenographic 
signs become more valuable as the child 
grows older. 

We would like to reiterate that a negative 
result with the abduction test in the new- 
born period does not rule out dysplasia and 
potential dislocation of the hip. Also, as 


Table III. Unusual findings or measurements 
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shown by Caffey and associates," routine 
roentgenographic examination of the new- 
born infant fails to reveal dysplasia and po- 
tential dislocation of the hip in some in- 
stances. Two of the infants in their study, 
who had no roentgenographic evidence of 
dysplasia in the newborn period, were found 
to have dislocation when roentgenograms 
were made at 6 months of age. 

In our experience, clinical examination 
combined with the roentgenographic exam- 
ination has been effective in the early detec- 
tion of dysplasia and dislocation of the hip. 
The abduction test should be included in the 
monthly physical examination of the healthy 
infant; when the result is positive, roentgen- 
ograms of the hips should be made to assist 
in determining if dysplasia is present. When 
the diagnosis cannot be established, one may 
wish to observe the child closely until the 
findings are more definite or until the hips 
“declare themselves.” We would urge that 
the roentgenographic findings in an instance 
of possible dysplasia be interpreted in rela- 
tion to normal values for the infant's age. 


SUMMARY 


The Hilgenreiner measurements of roent- 
genograms of the hips were determined for 
a group of infants 6 and 7 months of age. 
Also, data on the presence or absence of the 
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capital epiphysis were obtained, and _fol- 
low-up studies of those infants whose meas- 
urements deviated from the “average” were 
made. It is suggested that Hilgenreiner 
measurements be used for interpretative 
purposes in relation to two standard devia- 


tions from the mean. 
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Hu MAN infection with Balantidium coli, 
the only pathogenic ciliate found in man, is 
relatively rare. It was first described by 
Malmsten in 1857." Since then, 722 cases'-** 
have been described in the literature avail- 
able to us. Of these, 62 were instances of in- 
fection in children under 12 years of age, 
3 of whom died. In the United States, 61 
cases have been reported from 16 states; 8 
were children." 6, 7, 10, 14, 16-19, 21, 22, 24 The 
only report in American pediatric literature 
appeared in 1918.* 

Several considerations prompt this report. 
Although unusual in our country, the disease 
is often severe. Increased global travel favors 
acquisition of any disease related to food and 
water contamination. Antibiotic therapy has, 
in recent years, provided safe, effective treat- 
ment. This is the first report of the disease in 
so young an infant, the youngest earlier pa- 
tient being | year old.* 


PARASITOLOGY 


B. coli is the largest of the intestinal pro- 
tozoa. Both trophozoite and cyst stages are 
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observed in humans; the former are generally 
associated with diarrhea, the latter with 
formed stools during asymptomatic periods. 
The trophozoite (about 100 x 60 mp) is 
variously described as egg-, boat-, or pear- 
shaped. The anterior end is somewhat nar- 
row. In an unstained stool suspension they 
appear as large, oval, hyaline or slightly blu- 
ish objects which are readily seen under low- 
power magnification as they glide rapidly 
through the microscopic field. The constantly 
moving cilia are visible under high-power 
magnification. A distinct characteristic is the 
large, kidney-shaped, macronucleus which 
may be located in various places within the 
organism. It can be observed in living as well 
as in fixed specimens stained with iodine or 
iron-hemotoxylin. It serves to differentiate 
this species from free-living ciliates which 
may contaminate fecal specimens or contain- 
ers. Other internal structures may be present. 
Two contractile vacuoles are generally vis- 
ible, a micronucleus which may be found 
near the concavity of the macronucleus, and 
the funnel-shaped cytostome which may be 
seen at the anterior end. Food vacuoles are 
usually present. The cysts (about 50 x 60 
my) are spherical or ovoid, have a green or 
yellow color, and possess a doubly outlined 
wall. When first formed, they contain a single 
balantidium which can be seen to revolve 
slowly within the cyst membrane. In older 
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Fig. 1. B. coli trophozoite contrasted with Giardia 
cyst, Endamoeba coli cyst, and Enterobius egg. 


cysts the cilia are lacking, and only the mac- 
ronucleus is clearly visible within a mass of 
cytoplasmic material. These cysts are seen in 
the stools of less than 10 per cent of infected 
individuals. 

When stool parasite surveys have been 
done in various parts of the world, balan- 
tidium has been found in about | out of 
1,200 examinations.** 


EPIDEMIOLOGY 


Infection with a Balantidium, apparently 
identical with that found in man, has been 
reported to be widespread in pigs and mon- 
keys. Despite abundant infections in swine, 
the role of the pig in transmission of the dis- 
ease to humans is uncertain since a history of 
contact with pigs is present in only 14 per 
cent of the cases reviewed. Also, it seems odd 
that packing house workers are seldom in- 
fected. One of the largest series (87 cases) 
occurred in Moslems who had no known con- 
tact with pigs.’ Contamination of food and 
water is generally accepted as a mode of hu- 
man infection. Flies have been suggested as 
vectors without valid proof. Direct trans- 
mission in humans has been described in 
“epidemics” among inmates in mental insti- 
tutions. 

Occurrence in man may relate to factors 
other than contact. Masing,® in 1929, found 
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a lack of free gastric hydrochloric acid in 12 
of 14 cases. Neilson** noted that the organ- 
ism in culture died rapidly when a pH of 
5 was attained. Logan'’ observed 3 cases oc- 
curring with pernicious anemia and achylia 
gastrica. These observations may explain why 
attempts to transfer Balantidium from both 
pigs and monkeys to human volunteers have 
not been successful. 

Concomitant infections with bacillary or 
amebic dysentery have been postulated to 
produce lesions in human subjects.’ Instances 
of lesions from Balantidium alone have, how- 
ever, been documented." ** Most of the re- 
ported cases have occurred under circum- 
stances which might reduce host resistance, 
ie., enteric infections, additional parasite in- 
vasions, malnutrition, systemic disease, and 
the like. 


PATHOLOGY 


Lesions are confined to the large bowel, 
especially the cecum, the sigmoid, and the 
regional lymph nodes. Ulcerations of the 
mucous membrane occur; these are discrete, 
irregular, and undermined, with the interven- 
ing mucosa either normal in appearance or 
slightly hyperemic. Thus the gross lesions re- 
semble those of amebiasis. The ulcers may be 
pin-point size or larger and shallow or deep 
into the muscularis. “Silent” perforations 
have been reported.* Balantidia may be seen 
collected in nests in the tissues about the ul- 
cers and often invade regional lymphatics. 


CLINICAL MANIFESTATIONS 


Clinical manifestations are those of entero- 
colitis. Asymptomatic cases can occur and ap- 
pear to do so with greater frequency in chil- 
dren. Of 28 children, for whom sufficient 
data were present, 10 were asymptomatic; in 
contrast, only 3 out of 156 adult patients 
were free of symptoms. Symptoms occurred 
in the following order of frequency: diar- 
rhea, dysentery, abdominal pain, vomiting, 
and loss of weight. Weight loss may be con- 
spicuous in adults. One patient lost 70 
pounds. Another gained 112 pounds follow- 
ing eradication of the parasite.'* Duration of 
infection varied from 4 months to 26 years in 
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adults and from 1 week to 4 years in chil- 
dren. The fatality rate of balantidiasis in 
1901 was reported to be 30 per cent, but 
analysis of more recent cases treated with 
carbarsone and Diodoquin reveal a rate of 
5 per cent. No reports of fatality rates could 
be found since tetracyclines became available 
for treatment. 

On occasion, the diagnosis can be suspected 
at the bedside because of a peculiar “pig- 
pen” odor of the stools. Specific diagnosis 
rests on demonstration of trophozoites or 
cysts in the stools. With diarrhea, tropho- 
zoites are usually abundant in direct fecal 
smears if the stools are examined promptly; 
they can disintegrate in a short time and 
may not be seen if the search is delayed. Zinc 
sulfate flotation will not elevate trophozoites, 
but it is useful in discovering cysts. Sigmoid- 
oscopy may demonstrate characteristic bowel 
lesions and is especially useful in obtaining 
good diagnostic specimens and in following 
results of therapy. 


TREATMENT 


At present the tetracyclines appear to be 
the drugs of choice. Equally good results have 
been reported with oxytetracycline,*® 
and chlortetracycline.*” Oxytetracycline in 
divided doses of 50 mg. per kilogram per 
day is said to relieve symptoms and eradicate 
parasites quickly. Relapses have not been re- 
ported within 6 months of cessation of ther- 
apy. Chlortetracycline (25 to 50 mg. per kilo- 
gram per day) has also been reported to be 
effective. Reinfections have occurred after 
the use of the tetracyclines, but treatment 
failures and relapses, which were frequent 
with older methods, have not been published. 

Until recently, carbarsone and Diodoquin 
were most frequently used. Resistant cases 
were treated with chiniofon, emetine, or oil 
of chenopodium. One death from the use of 
chenopodium in the treatment of a child has 
been reported.'® 


CASE REPORT 


S. A. A., a 5-month-old Latin-American 
girl, was admitted to Memorial Hospital, 
Corpus Christi, Texas, in May, 1949. She 
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was born after a normal pregnancy and de- 
livery; she weighed 6 pounds. She had been 
well until just prior to the current illness 
which began when she was 3 months old. 
Her parents and grandparents lived together 
in a nearby town. There were no pigs on 
the premises and no known contact with 
swine had been had by any member of the 
family for at least 4 years. None of the adults 
had had diarrhea or gastrointestinal symp- 
toms. There was an indoor toilet and city 
water in the home. The infant had received 
an evaporated milk formula carefully pre- 
pared according to adequate, printed instruc- 
tions from the local well-baby clinic. 

In March, 1949, she had developed fever, 
followed by diarrhea. The latter was inter- 
mittent for a few days and then became se- 
vere enough to require hospitalization for a 
week. Diarrhea recurred almost at once after 
the child returned home and continued with 
4 to 6 loose, foul stools daily until she was 
readmitted in May. For 4 days prior to ad- 
mission she had vomited the greater part of 
her meals. In the interval, the mother, on 
advice of relatives and friends, had given her 
a variety of formulas. 

When she was admitted, she was grossly 
underweight (6 pounds 15 ounces) for a 5- 
month-old infant, was badly dehydrated, and 
was apparently in shock. Her temperature 
was 103° F. rectally, her pulse was 160 per 
minute, and her respirations 36 per minute. 
The remainder of the physical examination 
was essentially negative except for a grayish 
pallor and the fact that her soiled diaper 
had the odor of a pigsty. Numerous tropho- 
zoites of B. coli were found in a fecal sus- 
pension. A moderate hypochromic, normo- 
cytic anemia was present; evidence of megal- 
oblastic anemia was lacking in the blood 
smear. Gastric analysis was not done. Patho- 
genic microorganisms did not appear in the 
stool cultures. 

Shock and electrolyte imbalance were cor- 
rected and by the third day she was afebrile 
and moderately well hydrated. Because of 
malnutrition, a month was spent in careful 
supportive efforts. At the end of that period 
the stools were still loose and showed Balan- 
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tidium; her weight was only 8 pounds. Car- 
barsone was prescribed in a dose of 12.5 mg. 
twice daily. At the initial dose there was a 
miscalculation and 10 times the desired 
amount was administered. The drug was 
stopped for 10 days and then resumed at 
12.5 mg. twice daily and given for 10 days. 
The stools became normal for the first time 
and no Balantidia were found in repeated 
stool examinations prior to discharge 1 month 
later. She was free of symptoms for the 
final month and weighed nearly 10 pounds 
at discharge. 

A follow-up visit was arranged when the 
child was 5 years old, routine care having 
been provided locally in the interval. The 
mother reported that the child had been in 
excellent health and had had no diarrhea 
or gastrointestinal complaint during this 
period. Her physical examination was within 
normal limits and she weighed 38.5 pounds. 
Stools were again negative for B. coli. 


SUMMARY 


Balantidium coli infection in a malnour- 
ished 5-month-old infant was treated with 
carbarsone, resulting in eradication of the 
parasite. She is believed to be the youngest 
patient with this condition on record. 

The disease may be encountered in all 
parts of the world. Air travel may increase 


opportunities for exposure. Unless considered, 
it can be overlooked as a cause of diarrhea. 
Immediate, proper examination of fresh 
stools should easily reveal the trophozoites in 


acute cases. 

At present, treatment with tetracyclines ap- 
pears to be the preferred method. 

The epidemiology of balantidiasis is still 


obscure. 
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CONGENITAL pyloric stenosis is_rela- 
tively infrequent in premature infants. The 
actual incidence is unknown since in many 
of the large reported series the weight at 
birth is not given. Of the 460 cases of pyloric 
stenosis reviewed by Kehl and Lange,’ 17 or 
3.5 per cent occurred in premature infants. 
Miller and Friesen? reported that of their 87 
infants, 4 (4.5 per cent) were premature by 
gestational age. An incidence of prematurity 
of 5.8 per cent was found in Renvik’s* series 
of 137 cases of pyloric stenosis. 

During the 2% years from 1956 to mid- 
1958, 5 of 3,813 premature infants in Los 
Angeles County Hospital Nursery had surgi- 
cal repair for pyloric stenosis. All of these in- 
fants with the exception of Case 1 were seen 
by the author. These cases are presented to 
draw attention to pyloric stenosis as a diag- 
nostic possibility in premature infants, to de- 
scribe the clinically progressing symptomatol- 
ogy in infants observed daily from birth, and 
to point out dissimilarities of the illness in 
premature and full-term infants. 


CASE REPORTS 


Case 1. A Caucasian girl, weighing 1,475 
grams, was born to a mother who had been 
delivered of 1 child previously. Moderately 
severe erythroblastosis fetalis with hyperbili- 
rubinemia was treated by 2 exchange trans- 
fusions. The infant appeared well in the sec- 
ond week of life with no evidence of kern- 
icterus. 


*Present address, Department of Pediatrics, University 
of California Medical Center, Los Angeles 24, Calif. 
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Feedings were gavaged until the twenty- 
sixth day of life when nipple feedings were 
offered regularly. From the thirty-fifth day, 
the infant vomited between feedings in grad- 
ually increasing volume and frequency. Fol- 
lowing propping in the Fowler position, 
thickening of the feedings, substitution of 
breast milk for cow’s milk, and medication 
with belladonna-phenobarbital vomiting les- 
sened temporarily, only to recur as before. 
Never was the emesis projectile or bile 
stained, although on occasion it was streaked 
with brown blood. 

The infant was extremely hungry and ate 
eagerly at all feedings. From the day of birth 
the stools were small and infrequent, becom- 
ing green, mucoid, and loose “starvation” 
stools at about the sixtieth day of life. Ano- 
rexia appeared at this time. Gain in weight 
was adequate up to the sixty-third day. Ap- 
proximately 6 per cent of the body weight 
was lost during the next 10 days. Parenteral 
fluids were given throughout the period of 
vomiting. 

The upper gastrointestinal tract was 
studied radiologically on the forty-third and 
the fifty-first days in an attempt to solve con- 
flicting clinical opinions. The studies were in- 
terpreted as probably normal, although they 
suggested a partial pyloric obstruction. By 
the seventieth day of life, a pyloric tumor 
was felt.* Neither abnormal distention nor 
hyperactive peristalsis was present. The 
general state of health was poor, although 


*The date that the pylorus was first palpable is un- 


known. 
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Table I. Laboratory data prior to the operation 
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W.B.C. 
per 


Hgb. 
(Gm. 
%) 


Urine 
analysis 


Age 
(in days) 


Case 


co: 
(mEq./ 


L.) 


Na 
(mEq./ 


cl 
(mEq./ 


L.) NPN (mg. %) 


70 
54 


11 
11 


31 
33 


K 
35 
32 
34 
40 
31 


(Fluids containing Na, Cl, and 


35 
BUN 22 mg. % 


87 3.2 
given) 

BUN 13 mg. % 
19 


34 


138 
137 
154 
146 
137 


3.2 
4.6 
4.7 
4.6 


hydration was normal. Mild alkalosis and 
hypokalemia were present (Table I). Radio- 
logic examination of the pylorus demon- 
strated marked pyloric obstruction and ab- 
normally increased gastric peristalsis. 
Three days later, after an illness of 38 
days, the infant, now weighing 1,900 grams, 


was operated on and found to have a marked 
pyloric stenosis. In spite of the Ramstedt 


pyloromyotomy, vomiting continued un- 
abated to the fourth postoperative day when 
death ensued. Final diagnoses after postmor- 
tem examination were malnutrition and in- 
anition due to congenital pyloric stenosis 
(repaired). The lungs were diffusely atelec- 
tatic. Kernicterus was not present. 

Case 2. A 1,245 gram Mexican girl was 
born Dec. 20, 1956. The mother had been 
well throughout her pregnancy and had pre- 
viously been delivered of 2 normal children. 
Moderate respiratory distress was present at 
birth. On the second day of life, oxygen was 
discontinued and gavage feeding was begun. 
Transient cyanosis, which lessened when 
oxygen was administered, appeared through- 
out the first week but was otherwise note- 
worthy only for moderate “physiologic” 
jaundice. 

On the sixteenth day of life, the infant 
was hyperpneic, persistently cyanotic, and 
lethargic. An x-ray of the chest and abdo- 
men did not disclose any abnormality. Inten- 
sive treatment with chloramphenicol was 


given in view of the clinical diagnosis of 
bronchopneumonia. Cyanosis and hyperpnea 
gradually disappeared. On the thirty-sixth 
day the infant, now vigorous and gaining 
weight, began to feed by nipple. 

On the thirty-seventh day, the infant, who 
weighed 1,700 grams, began to vomit. Vom- 
iting, at first intermittent and of small vol- 
ume, gradually increased until on the forty- 
eighth day it occurred at least twice daily 
and consistently from 5 to 10 minutes after 
feeding. “Overflow vomiting” or chalasia 
was thought to be a possible diagnosis. Gas- 
tric lavage before feedings and a decrease 
in the volume of the formula were followed 
by improvement for 1 or 2 days. Stools, 
small and infrequent since birth, were not 
observed from the fiftieth day to the time 
of the operation 5 days later. 

Weight was gained well to the twenty- 
ninth day of life. From that day to the oper- 
ation on the fifty-fifth day, however, 13 per 
cent of the total body weight was lost. 

A pyloric tumor was felt on the fifty- 
fourth day. Visible gastric peristalsis, but no 
unusual distention, was evident. The infant 
was lethargic and pale and breathed irreg- 
ularly and shallowly. She was adequately 
hydrated, however. Mild alkalosis, hypo- 
kalemia, and hypochloremia were present 
(Table 1). A radiologic gastrointestinal study 
showed a greatly narrowed, “string-like” 
pyloric canal and delayed gastric emptying, 


| (mEq./ 

no. | 

2 | i 3,550 

3 32 15 7,400 Normal 

4 35 15 9,900 Normal aes |_| 

5 87 13 Normal 
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confirming the clinical diagnosis of pyloric 
obstruction, most likely congenital pyloric 
stenosis. 

On the fifty-fifth day of life, corresponding 
to the eighteenth day of gastrointestinal 
symptoms, the infant was operated on. Her 
weight was 1,700 grams. The pyloric stenosis 
was repaired by Ramstedt pyloromyotomy 
under local Xylocaine anesthesia. 

Recovery was rapid in the postoperative 
period. Since peristalsis was active by 24 
hours after the operation, nipple feedings 
were begun and were well tolerated there- 
after. On the seventy-first day of life, the 
fifteenth postoperative day, the infant, who 
weighed 2,300 grams, was discharged. In the 
following year the infant was treated four 
times for bronchopneumonia and bronchio- 
litis. No dysfunction of the gastrointestinal 
tract was noted. 

Case 3. A 1,390 gram Mexican girl was 
born Feb. 6, 1957, after an uncomplicated 
pregnancy, estimated at 31 weeks, to a 
mother who had previously been delivered of 
6 children. Initial respiratory distress was 
present. Gavage feedings begun on the sec- 
ond day were well tolerated. Moderate 
“physiologic” jaundice was present during 
the first week. 

On the twenty-second day, the infant, who 
weighed 1,530 grams, was placed in a crib 
and fed by nipple. Two days later regurgita- 
tion occurred once and once again on each of 
the 2 following days. Vomiting thereafter was 
more frequent, appearing at any time from 
immediately after feeding to an hour later 
and ceasing temporarily after formula 
changes, head-up positioning, and_bella- 
donna-phenobarbital medication. The infant 
ate eagerly at all times. Although slightly 
small in volume, stools occurred at relatively 
normal frequencies throughout this period. 
Gain in weight was adequate until the 
twenty-fourth day, after which time 5 per 
cent of the total body weight was lost in the 
8 days remaining until the operation. 

On the twenty-ninth day of life, 6 days 
after the onset of vomiting, a pyloric mass 


was palpated. Since all clinicians did not 
agree that a mass was present, an upper 
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gastrointestinal x-ray study was done. The 
only abnormality was moderate gastric re- 
tention. The final conclusion was “a hypo- 
dynamic upper gastrointestinal tract with 
normal architecture.” 

Vomiting was never projectile. Increased 
gastric peristalsis and distention were not 
seen. The infant was active, vigorous, and 
only mildly dehydrated. Supplemental par- 
enteral fluids had been given during the 
period of vomiting. There was a mild alka- 
losis (Table I). 

On the thirty-third day, after 9 days of 
vomiting, a Ramstedt procedure under local 
Xylocaine anesthesia corrected the obvious 
pyloric stenosis. Weight at the time of the 
operation was 1,500 grams. At 18 hours post- 
operatively, nipple feedings were offered and 
taken well. Weight was gained on the sec- 
ond postoperative day; there was an increase 
of 900 grams during the next month. The 
infant was discharged on the sixty-first 
day; she weighed 2,330 grams. No serious 
illnesses or gastrointestinal symptoms oc- 
curred during the 2 months of outpatient 
supervision. 

Case 4. On Feb. 19, 1957, a 1,280 gram 
Caucasian girl was born prematurely as a 
consequence of partial placenta previa. The 
mother had been delivered of 2 children pre- 
viously. The infant was in moderate respira- 
tory distress for 24 hours after birth. Gavage 
feedings were begun at_2 days of age. Jaun- 
dice during the first week of life was con- 
sidered to be physiologic. A moderate loss of 
weight occurred within the first week, after 
which time the infant rapidly regained the 
lost weight. When the infant was 26 days 
old, nipple feedings were begun. 

On the thirty-first day the infant, who 
weighed 1,530 grams, vomited for the first 
time. Subsequently, intermittent vomiting, 
always of large volume, occurred at any 
time after feedings. There was an occasional, 
asymptomatic 24-hour period. The infant's 
appetite was voracious at all times. Stools 
were normal, although questionably dimin- 
ished in volume, up to the thirty-fifth day 
of life. No stools then appeared until after 
the operation 7 days later. During the vomit- 


> 
il 
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ing interval, 10 per cent of the body weight 
was lost. 

On the thirty-fifth day, 4 days after the 
appearance of vomiting, a pyloric tumor was 
felt. Since all clinicians again did not agree 
that a mass was present, the observation 
period was extended. There were no prom- 
inent gastric waves or significant distention. 
Laboratory studies showed moderate alkalo- 
sis (Table I). Roentgen studies of the up- 
per gastrointestinal tract on the thirty-fourth 
and the forty-first days were interpreted as 
normal with the exception of a 3-hour gas- 
tric Lipiodol retention in the second study. 

On the forty-first day, 10 days after vom- 
iting appeared, a pyloric tumor was pal- 
pated very easily. The infant weighed 1,420 
grams at this time. The following day an 
operation under local anesthesia disclosed 
pyloric stenosis, and a Ramstedt operation 
was performed. 

At 24 hours postoperatively, feedings were 
begun and well tolerated except for 1 initial 
emesis. An excellent gain in weight began 
on the fourth postoperative day. Unfortu- 
nately, however, the postoperative course 
was complicated by a surgical wound infec- 
tion from which Escherichia coli were cul- 
tured. In spite of attempted surgical closure, 
wound dehiscence persisted; healing even- 
tually was by tissue granulation. The infant 
was discharged on the ninetieth day and 
weighed 2,750 grams. On an outpatient clinic 
check at 8 months of age this child was 
found to be well. Plans were made for a later 
elective repair of the incisional hernia and 
of bilateral inguinal hernias then present. 

Case 5. A Negro girl, weighing only 879 
grams, was born Feb. 1, 1958. Complicating 
the pregnancy of the primiparous mother 
were acute pyelonephritis and ruptured fetal 
membranes for 40 hours prior to delivery. 
In spite of the very small size of the infant, 
she was in good condition at birth. 

On the twenty-first day of life the infant 
forcibly vomited twice. She subsequently was 
cyanotic and apneic but improved after 
ammonia inhalation: She seemed to be well 
during the following 4 days, although she 
regurgitated a small amount of formula once 


Pyloric stenosis in premature infants 493 


each day. On the thirty-first day, in the ab- 
sence of recent feeding or vomiting, she be- 
came cyanotic, apneic, and subsequently 
hyperpneic. Pneumonia, possibly secondary 
to aspiration, was diagnosed. Throughout 
the next 15 days, intermittent but minimal 
regurgitation occurred, though never of a 
sufficient degree to alarm the nursing or 
medical staff. Approximately a week without 
vomiting then followed. From the _fifty- 
eighth to the eightieth day, although an occa- 
sional emesis was noted, symptom-free periods 
of up to 24 hours intervened. Nipple feed- 
ings were begun on the seventy-seventh day. 

From the eightieth to the eighty-eighth 
day and also the day of the operation, vom- 
iting of volumes of 5 to 10 c.c. occurred con- 
sistently at least once daily. Vomiting ap- 
peared at any time from immediately follow- 
ing feeding to just before the next feeding. 
The vomitus contained formula, small 
amounts of mucus, and, on the day prior to 
the operation, “coffee ground” blood. The 
infant was constantly hungry and was taking 
bottle feedings eagerly throughout the en- 
tire period. Stools usually occurred once 
daily and were small in volume. 

Weight was gained steadily up to the 
eighty-fifth day of life, at which time the 
infant weighed ¥,560 grams. During the next 
3 days, 4 per cent of the body weight was 
lost. 

On the eighty-sixth day a Lipiodol x-ray 
study of the upper gastrointestinal tract 
showed moderate gastric distention and a 
small amount of gas in the small bowel. The 
chest, also visible in the x-ray, was normal. 
Upper abdominal distention was significantly 
increased on the eighty-seventh day, the day 
prior to operation. Prominent gastric waves 
had not been seen at any time. A small py- 
loric mass, however, was very easily felt. At 
this time the infant was active, adequately 
hydrated, and mildly alkalotic (Table I). 

On the eighty-eighth day, 67 days after 
the onset of vomiting, the infant, during the 
operation, was found to have a typical py- 
loric stenosis. It was repaired at that time by 
a pyloromyotomy. Weight at this time was 
1,500 grams. 
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During the first postoperative day nipple 
feedings were begun and stools were ob- 
served. Weight was gained steadily from the 
third day. No gastrointestinal dysfunction 
occurred. Bronchopneumonia in the fourth 
month prolonged At 5 
months of age, the infant was discharged; 
she weighed 3,260 grams. There has been 
no return to the outpatient clinic. 


hospitalization. 


RESULTS 


General characteristics and certain clini- 
cal data of 5 premature infants with con- 
genital pyloric stenosis are summarized in 
Tables II and III. All were females and only 
one was a first-born child. The presenting 
and important sign of gastrointestinal dis- 
turbance was vomiting, which appeared from 
3 to 5 weeks after birth and tended either to 
appear or to increase significantly a few days 
after the infants had changed from gavage 
to nipple feedings. Vomiting was inconstant 
in amount, frequency, and time relationship 
to feeding, was seldom projectile, and im- 
proved transiently after medical treatment. 
An occasional symptom-free interval of 24 
hours was seen, unassociated with a change 
in therapeutic regimen. All infants had vora- 
cious appetites. Gain in weight was usually 
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adequate up to several days after vomiting 
began. Loss of weight and character of the 
stools were consistent with the amount and 
duration of vomiting. The pyloric tumor was 
easily palpated through the thin abdominal 
wall. Gastric distention and visible peristalsis 
were observed late or not at all. Dehydration 
was not a significant finding. Mild alkalosis 
was consistently present. 


DISCUSSION 


The onset of vomiting in 3 cases was later 
than the expected average for full-term in- 
fants whose illnesses are usually diagnosed in 
the fourth to sixth week of life, after ap- 
proximately 2 weeks of symptoms.** In an- 
other of our cases (No. 5), vomiting ap- 
peared 3 weeks after birth but progressed 
so slowly that it did not become notable un- 
til 1 month later. (Continuous medical super- 
vision from birth and retrospective analysis 
would tend to designate an earlier onset of 
symptoms in our cases.) Kehl and Lange’ 
have reported that 7 of 17 premature in- 
fants with pyloric stenosis began to vomit 
during the fifth week, in contrast to the 
authors’ expectations of an earlier onset in 
the full-term infant. They did not comment 


Table II. Characteristics of 5 premature infants with pyloric stenosis 


Case Sex | Race 


Weight 


at birth (grams) | Order of birth 


F Caucasian 
Mexican 
Mexican 
Caucasian 
Negro 


F 
F 
F 
F 


1,475 
1,245 
1,390 
1,280 
879 


Second 
Third 
Seventh 
Third 
First 


pounds 4 ounces) 
pounds 12 ounces) 
pounds 1 ounce) 
pounds 13 ounces) 
pound 15 ounces) 


Table III. Summary of clinical data of 5 premature infants with pyloric stenosis 


(age in days) | 


(age in days) 


Onset of vomiting | Time of operation|Per cent of weight 
loss (preoperative) 


Complications (preoperative ) 


73 
55 
33 
31 42 
21 88 


35 
37 


24 


(? 80)* 


6 
13 
5 
10 
4 


Erythroblastosis 
Pneumonia 
None 

None 
Pneumonia 


*Significant vomiting appeared at 80 days of age. 


; (2 
(3 
; (2 
5 
Case 
1 
2 
3 
+ 
\ 
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Table IV. Age at onset of pyloric stenosis in reported cases of premature infants* 


Author Date 


No. of | Weight at birth 


Age at onset 
infants | (grams) 


(weeks) 


Gallagher® 1937 
Henderson and associates® 1952 


Josephs and Hendry!” 1950 
Kaiser! 1924 
Kehl and Lange! 1957 
Sheldon!” 1938 
Steen! 1930 
Vickers and Conrad" 1950 
Weeks and Brooks? 1925 
Williams!* 1942 
Wilson Current paper 


1 1,600 4 
3 1,468 (twin) 5 
1,772 1% 
1,928 3% 
1,900 2 
1,700 Since birth 
Not stated 5 for 7 infants 
1,814 (twin) Since birth 
2,268 
1,814 
1,800 
1,638 
1,475 

.390 

.280 

879 


*Premature infants are those who weigh 2,500 grams or less at birth, with the arbitrary exclusion of a twin weighing 


over 2,000 grams. 


upon other distinctions of the illness in the 
premature infant. A later onset of pyloric 
stenosis in prematurely born infants, if veri- 
fied, would suggest that either pyloric steno- 
sis is dependent on a certain degree of ma- 
turity or that different postnatal influences 
operate in the 2 groups of infants. The re- 
ported ages at the onset of pyloric stenosis 
in premature infants, however, vary consid- 
erably (Table IV) 

The first appearance or a notable increase 
in vomiting a few days after the change from 
gavage to nipple feeding was an interesting 
observation in 4 cases. An increase in pyloric 
peristalsis and resulting edema might have 
occurred at that time. The tendency of a 
change in feeding to be associated with 
symptoms might have been a coincidence or 
merely an indication of another relationship, 
such as nipple feeding and infant size. 

Henderson and associates® reported 3 cases 
of pyloric stenosis in premature infants in 
whom anorexia appeared shortly after vom- 
iting began. Our infants, on the contrary, ate 
eagerly. Anorexia was noted late in Case 1, 
in whom the pyloric obstruction had _ pro- 
gressed to the stage of inanition and starva- 
tion stools. Other observations of Henderson 
and associates® were similar to ours: vom- 


iting was not usually projectile, gastric waves 
were of no particular diagnostic aid, and 
the pyloric tumor was easily felt. 
Consideration of the diagnostic difficulties 
was particularly instructive. Vomiting, al- 
though recognized as significant, was fre- 
quently thought to be due to a nonsurgical 
condition. Vomiting in Case 1 was inter- 
preted as a nonspecific symptom in a pre- 
mature infant who was recovering from 
erythroblastosis. Vomiting in Cases 2 and 5 
was thought to be secondary to pneumonia. 
The small weight at birth of infant No. 5 
(879 grams), in itself associated with an in- 
fant fatality rate of almost 100 per cent, un- 
doubtedly contributed to the ‘attention on 
complications of prematurity. Nonforcible 
vomiting in all instances tended to de- 
emphasize the possibility of pyloric stenosis. 
Temporary improvement following feed- 
ing changes or medication delayed the diag- 
nosis. In this regard, Still’s'’ comments made 
in 1923 are pertinent: “. . . Infants with 
peristalsis and tumor, proved subsequently 
by operation to be due to hypertrophy of the 
pylorus, have had intervals of 2 or 3 days, 
sometimes even as long as 5 days, when the 
vomiting has temporarily ceased entirely and 
food passes through the pylorus normally. 
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. .. In this connection also I would mention 
another feature which is usual in this dis- 
order, though not peculiar to it . . . that 
each change of food is apt to be followed by 
lessening or cessation of the vomiting for 
24 to 48 hours, after which the vomiting be- 
comes as troublesome as before. This re- 
peated temporary improvement is another 
source of error in diagnosis.” 

Radiologic study of the upper gastrointes- 
tinal tract occasionally demonstrated the py- 
loric obstruction, but at a time when the 
diagnosis was readily apparent clinically. In 
3 instances a pyloric mass had been felt 
while the concurrent x-rays were interpreted 
as “hypodynamic upper gastrointestinal tract 
with normal architecture” (No. 3); “nor- 
mal” and “a 3-hour gastric retention” (No. 
4); and “moderate gastric distention” (No. 
5). Since varying degrees of gastric retention 


and hypoactive peristalsis are found in the 
premature infant, expectation of a corrobo- 
rating radiologic study delays operation and 
exposes an infant to unnecessary radiation. 
Infantile pyloric stenosis in any case is a 


clinical diagnosis. 

The laboratory finding of mild alkalosis 
might be expected to alert clinicians to the 
possibility of a high gastrointestinal obstruc- 
tion since alkalosis is relatively uncommon 
in premature infants with vomiting second- 
ary to a systemic illness. 

The following conclusions seem warranted. 
Vomiting without bile, weight loss or failure 
to gain, and a voracious appetite in the pre- 
mature infant less than 3 months of age are 
likely to represent pyloric stenosis. The diag- 
nosis may be made definitely after palpation 
of the pyloric tumor. Particularly in the case 
of the premature infant who has been in the 
hospital since birth, the diagnosis should be 
made prior to deterioration of the infant's 
health. A prompt operation, with a reason- 
able time for fluid and electrolyte correc- 
tion, may be followed by as prompt a recov- 
ery period as in full-term infants. Delay in 
the healing of a wound, found in 1 of our 
cases, may occur more frequently in the pre- 
mature infant who has had an abdominal 
operation. 
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SUMMARY 


Pyloric stenosis in the premature infant 
presents a deceptively milder clinical picture 
than it does in a full-term infant. Because 
of the attention given to possible complica- 
tions of prematurity, the diagnosis may not 
be considered until it is too late. Intermittent 
regurgitation, lack of forcible vomiting, and 
temporary improvement following medical 
treatment may also obscure the diagnosis. 
The clinician is likely to expect the dramatic 
symptoms of projectile vomiting, loss of 
weight, and absence of stools that are fre- 
quently seen in the infant brought from 
home. Reliance on diagnostic radiologic 
studies may delay an operation unnecessarily. 

A premature infant, 3 months of age or 
less who vomits gastric contents, fails to gain 
weight, and is constantly hungry, is likely 
to have pyloric stenosis. Palpation of the py- 
loric tumor is certain evidence of the diagno- 
sis. 
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Ristocetin, a laboratory and 


clinical evaluation in children 


Charles P. Dries, M.D., and Richard Koch, M.D.* 


LOS ANGELES, CALIF. 


THE INCREASING importance of seri- 
ous penicillin-resistant staphylococcal infec- 
tions has created a need for more effective 
antibacterial agents. Ristocetin,+ one of the 
newer antibiotics with bactericidal activity, 
is effective against staphylococci as well as 
other gram-positive organisms." 

The purpose of this study was to extend 
our previous observations regarding optimal 
dosage of this antibiotic and to evaluate its 
clinical usage.* 


MATERIAL AND METHOD 


Forty-nine hospitalized children were se- 
lected in order to make determinations of 
serum and cerebrospinal fluid _ristocetin 
levels. These children were chosen for this 
study because they did not have any meta- 
bolic or renal disease. They ranged in age 
from 2 days to 15 years. Ristocetin was ad- 
ministered in a dosage of 12.5 or 25 mg. per 
kilogram by the intramuscular or intravenous 
route. The intravenous preparation was ad- 


From the Department of Pediatrics of the 
University of Southern California and the 
Childrens Hospital of Los Angeles, Calif. 


Supported by a grant from Abbott Laboratories. 


*Address, Childrens Hospital Society of Los Angeles, 
4614 Sunset Boulevard, Los Angeles 27, Calif. 


tSpontin is the trade name of Abbott Laboratories for 
ristocetin. 


ministered intramuscularly to 20 subjects in 
a ratio of 1 mg. of hydrocortisone per 100 
mg. of the antibiotic. Twelve also had cere- 
brospinal fluid level determinations following 
administration of the drug. 

Blood samples were collected by venipunc- 
ture, allowed to clot, centrifuged, and the 
serum stored in a freezer at -17° C. until 
sufficient numbers were collected for deter- 
mination of ristocetin content. The specimens 
were then assayed with Streptococcus pyo- 
genes as the test organism and with the use 
of a standard serial twofold dilution method.* 

Fifty-two hospitalized patients treated 
therapeutically with ristocetin were con- 
sidered in this report for clinical evaluation, 
and 55 were considered for toxicity data. 


SERUM AND CEREBROSPINAL 
FLUID DATA 


Thirty-three blood samples were obtained 
from 8 patients from 2 to 12 hours after 
rapid intravenous administration of 12.5 mg. 
per kilogram of ristocetin. As may be seen in 
Fig. 1, the ristocetin serum level varied from 
1.3 to 10.6 »g per milliliter 2 hours after 
administration and then gradually decreased 
to less than 0.7 wg per milliliter by the end 
of 12 hours. 


*Serum assays were performed by Bio-Science Labora- 
tories, Los Angeles, Calif. 


= 
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CSF LEVEL* 4 


8 Fig. 1. Ristocetin serum 


and cerebrospinal fluid 
content following a sin- 
iG a gle intravenous or intra- 
| muscular injection of 12.5 
no 


or 25 mg. per kilogram. 


Thirty-one blood samples were obtained 
from 13 patients in a like manner after in- 
travenous administration of 25 mg. per kilo- 
gram. An average level of approximately 18 
ug per milliliter of ristocetin was maintained 
for 4 hours following injection and then 
gradually tapered off to an average of 2.5 
wg per milliliter at the end of the 12-hour 
observation period. 

In addition, single blood samples were 
obtained after 24 hours of continuous intra- 
venous administration from 6 patients who 
received 50 mg. per kilogram per day. The 
serum content remained between 2.6 and 
21.1 wg per milliliter during the infusion. 

Twenty-seven blood samples were also ob- 
tained from 14 subjects following intra- 
muscular injection of 12.5 mg. per kilogram. 
Serum levels ranged from 2.6 to 10.6 wg per 
milliliter for an average of 5.3 at 2 hours 
and gradually decreased to less than 0.7 pg 
per milliliter 12 hours after administration. 

Seventeen samples of blood were obtained 
from 8 subjects after intramuscular doses of 
25 mg. per kilogram. As with intravenous 
administration, this dosage again produced 
excellent serum levels throughout the 12- 
hour observation period. Levels as high as 
5.3 wg per milliliter were found even as long 
as 12 hours following injection. The intra- 
muscular route produced serum levels of 
ristocetin comparable to those obtained fol- 
lowing intravenous administration. 


Simultaneous serum and_ cerebrospinal 
fluid ristocetin determinations were per- 
formed on 12 patients without meningitis 
and on | patient with meningitis. The spinal 
fluid content of ristocetin remained less than 
0.7 wg per milliliter, regardless of the dosage 
or route of administration. 


CLINICAL RESULTS 


Fifty-two patients with various types of 
pyogenic infections were treated with risto- 
cetin. Forty-one of these had infections due 
to hemolytic Staphylococcus aureus, coagu- 
lase positive. Of the latter, 32 were treated 
with ristocetin alone; the other 9 received 
additional antibiotic therapy because of the 
severity of their illness. 

The clinical results of the various types of 
staphylococcal infections treated with risto- 
cetin alone are shown in Table I. In general, 
the clinical response was prompt; however, 5 
patients failed to improve and | died. The 
other 11 children had infections due to the 
following: 5, pneumococcus; 3, streptococ- 
cus; 1, Hemophilus influenzae type B; 1, 
aerogenes; and 1, Proteus. Ten of these 11 
patients responded promptly to ristocetin 
therapy; 1 patient with pneumococcal pneu- 
monia and empyema (Fig. 2) failed to im- 
prove. Three other patients in whom no path- 
ogenic organism was isolated were excluded 
from the clinical results but are included in 
the toxicity data. In the 52 patients treated 
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Table I. Clinical results in 32 patients with 
staphylococcal infections treated with 
ristocetin alone 


Clinical results 


| Un- | 


Diagnosis Cureimproved| Died 


Septicemia 1 
Subacute bacterial endo- 

carditis 
Meningitis = 
Cellulitis and/or abscess 9 
Pneumonia with 

empyema H 
Pneumonia without 

empyema 5 
Respiratory infection 

other than pneumonia 10 1 
Total 26 5 

*This child had associated fibrocystic disease of 
pancreas. 


with ristocetin, there appeared to be a rela- 
tionship between dosage and clinical response 
(Table II). Of the 33 patients treated with 
25 mg. per kilogram daily, 7, or approxi- 
mately 21 per cent, failed to improve and 1 
died. The latter was an 11-year-old patient 
with fibrocystic disease of the pancreas and 
staphylococcal bronchiectasis who died 36 
hours after initiation of ristocetin therapy. 
Of 19 patients treated with 50 mg. per kilo- 
gram daily, only 2 patients, both with staphy- 
lococcal pneumonia and empyema, failed to 
respond adequately. The clinical course of 
a patient who initially failed to respond to a 


wOSPiTAL OATS 


Teure 
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25 mg. per kilogram dosage of ristocetin 
referred to in Table II is outlined in Fig. 3.* 
This 11-year-old girl developed bacterial 
endocarditis due to hemolytic Staph. aureus. 
She failed to respond to erythromycin, 
chloramphenicol, bacitracin, tetracycline, 
vancomycin, and ristocetin. She did, how- 
ever, show a good clinical response to a 
higher dosage (75 mg. per kilogram) of 
ristocetin which was maintained for 35 days. 
She has remained free of infection since, al- 
though she is chronically ill with periarteritis 
nodosa. 

A dose of 25 mg. per kilogram daily has 
been previously recommended for adults.** 
Our data suggest that this dosage is inade- 
quate for children. The following 2 case 
histories are presented in detail in order to 
demonstrate the need for higher dosage 
when children with serious infections are 
treated. 

The clinical course of a patient with 
staphylococcal meningitis who failed to re- 
spond to ristocetin therapy is illustrated in 
Fig. 4. This 5-year-old white boy initially 


improved rapidly on chloramphenicol and 
ristocetin therapy. Five days later the chlor- 
amphenical was discontinued and he was 
maintained on ristocetin alone. Two days 
later, despite ristocetin therapy, there was 
a recrudescence of symptoms. The cerebro- 
spinal fluid ristocetin content at the time of 


*Previously reported case.* 


womacotomy 
DECOR TIC ATION 


CUTURE 
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COUNT 
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Fig. 2. Clinical course of a 14-year-old white girl (J. B. 150278) with pneumonia and 


massive left empyema due to pneumococcus. 
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CYANOSIS 
COMA 
UP IN WHEELCHAIR 


BLOOD CULTURE 
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ERYTHROMYCIN 


CHLORAMPHENICOL 100m 
BACITRACIN 1200 u/kg 
TETRACYCLINE 


RISTOCETIN 


ANTIBIOTIC THERAPY 


VANCOMYCIN 


25 mg/kg 


Fig. 3. Clinical course of an 11-year-old girl (147284) with bacterial endocarditis due to 
hemolytic Staph. aureus resistant to penicillin. (From Dries, Asay, and Koch: Antibiotics 


Annual 1958-1959, Medical Encyclopedia, Inc., p. 430.) 


relapse was less than 0.7 »g per milliliter and 
the serum level was only 2.3 yg per milliliter. 
These values suggest that ristocetin at this 
dosage does not enter the cerebrospinal fluid 
in adequate therapeutic amounts. 

Another patient with pneumococcal pneu- 
monia and empyema also failed to respond 
to ristocetin therapy. Her clinical course is 
outlined in Fig. 2. This 14-year-old youngster 
had massive empyema from which pneu- 
mococcus was isolated on culture four times 
over a 5-day period despite therapy with 
intravenous ristocetin at 25 mg. per kilogram 
per day. Empyema fluid did not demonstrate 
measurable levels of ristocetin content. 
Oleandomycin was substituted for ristocetin 
on the fifth hospital day. Subsequently, the 
cultures from the empyema remained sterile; 
she became afebrile and made an uneventful 
recovery. 


TOXICITY 


Thirty-seven (67 per cent) of 55 patients 
treated with ristocetin showed no evidence 
of toxicity. The individual reactions are 


listed in Table III. Generally, they were not 
serious. An eosinophilia of 4 to 8 per cent 
was the most frequent aberration noted in 
the peripheral blood count. Leukopenia oc- 
curred in 4 patients. This has been previously 
noted by others.*-* After discontinuance of 
ristocetin, the blood count returned to nor- 
mal within 48 to 72 hours. 

As the dosage of ristocetin was increased, 
there was a greater incidence of toxicity 
(Table IV). There was a similar relationship 
between toxicity and total dosage. Three of 
4 patients who received 10 Gm. or more of 
ristocetin each had toxic reactions, such as 
rash, eosinophilia, and thrombophlebitis. 
Evidence of local tissue reaction at the site 
of injection was sought in 58 children. Of 
the first 4 patients receiving ristocetin intra- 
muscularly, 2 had moderate reactions con- 
sisting of erythema, tenderness, and indura- 
tion. Thereafter, hydrocortisone, 1 mg. per 
100 mg. of ristocetin, was added to the 
intramuscular solution for the next 54 pa- 
tients. Only 2 of this latter group developed 
induration and erythema, although 6 were 
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Table II. The relationship of dose to clinical 
response with ristocetin therapy in 52 cases 


Clinical 
Dose result 

(mg./Kg./day) Cure unimproved| Death 

25 25 1 

50 17 = 

75 2° 
Total 44 1 

*Responded to 75 mg. per kilogram per day but not to 

25 or 50 mg. per kilogram per day. 


Table III. Clinical toxicity related to 
ristocetin therapy in 55 patients 


| No. of 
Toxicity | cases | Per cent 
None 37 
Eosinophila 
Skin rash 
Leukopenia 
Local reaction at injection sites* 
Thrombophlebitist 
Sterile abscess 


*Two patients received ristocetin intramuscularly without 
cortisone. 


tDosage at 75 mg. per kilogram per day. 


Table IV. Clinical toxicity related to dosage 
of ristocetin 


No. of patients 
with toxic 
reactions 


Per cent 
toxicity 


No. of Dose 

patients |(mg./Kg./day) 
25 6 17.3 
50 7 35 

75 2 100 


*Had previously received ristocetin in lower dosage. 


treated for more than 16 days with injec- 
tions every 8 to 12 hours. One patient de- 
veloped a sterile abscess which responded to 
surgical drainage. The abscess was first noted 
2 weeks after the discontinuation of ristocetin 
therapy. 


DISCUSSION 


Hwang and co-workers? demonstrated 
that there was a gradually decreasing plasma 
content after intravenous administration of 
ristocetin to dogs. It was shown by Grundy 
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and associates’* that in rabbits ristocetin was 
found in the blood for only 3 hours after 
intravenous administration but up to 8 hours 
after intramuscular administration. The data 
reported herein demonstrate that the serum 
ristocetin content is measurable for 8 hours 
following intravenous administration of 12.5 
mg. per kilogram and for 12 hours after a 
dose of 25 mg. per kilogram. The serum 
content of ristocetin in our patients, 2.6 ng 
per milliliter or greater, even after 12 hours 
with 25 mg. per kilogram intramuscularly, 
is comparable to the results in rabbits."' 

Romansky and co-workers? found that 
ristocetin was maximally active against the 
pneumococcus; all of the 74 strains studied 
by them were sensitive to serum levels of 3 
ug per milliliter or less. Seventy-five per cent 
of 90 strains of streptococci were sensitive 
to 5.0 wg per milliliter or less, and all 35 
strains of hemolytic Staph. aureus tested 
were sensitive to 5 «wg per milliliter or less. 
These values are similar to the serum levels 
of ristocetin obtained in patients who re- 
ceived a dosage of 50 mg. per kilogram per 
day. The serum level data and the number 
of therapeutic failures with administration 
of 25 mg. per kilogram per day (Table II) 
suggest that this dosage is not adequate for 
children. 

As noted in Table I, an over-all favorable 
response to ristocetin therapy occurred in 81 
per cent of all patients treated. It is our 
impression that therapeutic failure was either 
on the basis of inadequate dosage or perhaps 
due to the poor diffusibility of ristocetin 
across tissue barriers resulting from its large 
molecular size. 

All clinical evidence of toxicity summar- 
ized in Table III subsided promptly with 
discontinuance of the antibiotic. As reported 
elsewhere,** there seemed to be a relationship 
between the dosage and the incidence of 
toxic reactions (Table IV). Rash and leu- 
kopenia were indications for discontinuance 
of therapy, although simultaneous bone mar- 
row studies were normal in 2 such patients. 
Eosinophilia was not considered a contrain- 
dication to continued therapy. Thrombocy- 
topenia was not observed in this study. 
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Fig. 4. Clinical course of a 5-year-old boy (M. S. 
161082) with staphylococcal meningitis with re- 
lapse while on ristocetin therapy alone. 


The use of steroids to minimize local tissue 
reactions to intramuscular injection of risto- 
cetin was suggested by the work of Krugman 
and Ebin’* who first utilized prednisolone 
with intramuscular benzathine penicillin G. 
The use of hydrocortisone appeared to de- 
crease markedly the problem of tissue intoler- 
ance due to intramuscular administration. 

Older children complained of pain at the 
site of intramuscular injection; therefore this 
route of administration is recommended 
primarily for treating infants in whom the 
intravenous route is technically difficult to 
maintain. 

As found by Hwang and associates" in 
their work on dogs and by Kanner,’ there 
was little, if any, ristocetin found in cere- 
brospinal fluid after parenteral administra- 
tion. In our series of 13 children, ristocetin 
did not appear in measurable quantities in 
the cerebrospinal fluid, although in 1 case 
the meninges were inflamed. 


SUMMARY 


1. The recommended dose of ristocetin 
for children is 25 mg. per kilogram every 12 
hours. Adequate serum levels are produced 
by this dosage by either the intravenous or 
intramuscular route. 

2. The intravenous preparation of risto- 
cetin can be administered safely intramus- 
cularly if 1 mg. of hydrocortisone per 100 
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mg. of ristocetin is added to the diluent. 
This route is particularly useful for treating 
infants. 

3. Ristocetin does not diffuse into the 
cerebrospinal fluid in significant amounts. 

4. A cure rate of 87 per cent in 52 pa- 
tients treated with ristocetin intravenously 
and/or intramuscularly was noted. The ma- 
jority of therapeutic failures occurred in 
patients treated with a dose of 25 mg. per 
kilogram per day. 

5. Sixty-seven per cent of our patients 
tolerated ristocetin therapy without diffi- 
culty. Mild eosinophilia, the most common 
peripheral blood change noted, occurred in 
15 per cent of the patients. Leukopenia with 
neutropenia occurred in only 4 patients. No 
cases of thrombocytopenia were observed. 

6. It is our impression that ristocetin is 
an effective antibiotic for treatment of seri- 
ous staphylococcal infections. It is not rec- 
ommended for therapy of meningeal infec- 
tions, however. 
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THAT INFANTS of toxemic mothers are 
small at birth is frequently asserted. There 
is some support for this concept in the medi- 
cal literature.’ * This feeling is not universal, 
however. For instance, Brasch* concluded 
that infants of toxemic mothers were not 
significantly smaller than control infants. 
More recently, Baird, Thomson, and Bille- 
wicz' concluded that low birth weight was 
not generally associated with pre-eclampsia, 
although there was a tendency for low birth 
weight to occur when the eclampsia was 
severe and delivery took place before term. 
In consequence of a review of the autopsy 
findings in infants of toxemic women, pre- 
liminary observations suggested that the 
birth weights were not significantly different 
irom those of the control infants. Because 
any comparison of the birth weights of two 
groups of infants is more valuable if length 
of gestation is considered, a correlation of 
birth weight and length of gestation was 
From the Department of Obstetrics and the 
Department of Pediatrics, University of 
Cincinnati College of Medicine, the Laboratory 
for the Study of Infant and Maternal Health, 
and the Children’s Hospital Research 
Foundation, Cincinnati, Ohio. 
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Department of Health, Education and Welfare, Public 
Health Service. Present address, Montreal Children’s 
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** Address, The Children’s Hospital Research Founda- 
tion, Elland Avenue and Bethesda, Cincinnati 29, Ohio. 


infants of toxemic mothers 


Pierre H. Beaudry, M.D.,* and James M. Sutherland, M.D.** 


and 


undertaken in infants of “toxemic” 


“normal” mothers. 


DEFINITIONS 


The disagreements about terminology and 
definitions in the field of toxemia of preg- 
nancy can be understood when one considers 
the lack of knowledge of its causes or even 
its pathologic physiology. Both “toxemia” 
and “pre-eclampsia” are widely used terms 
that do not have any precise, generally ac- 
cepted meaning. Criteria for diagnosis of 
pre-eclampsia vary.” ° The criteria used here 
are those of the Obstetric Service of the Cin- 
cinnati General Hospital. Women are pre- 
eclamptic who: (1) have a blood pressure of 
140/90 mm. Hg or more or (2) have a rise 
of more than 30/15 mm. Hg above their 
pre-existing, well-documented level. Two 
elevated readings, not determined during 
uterine contractions and preferably taken by 
different observers, are required before the 
diagnosis of pre-eclampsia is accepted. The 
occurrence of edema or albuminuria is not 
essential to the diagnosis of pre-eclampsia, 
even though one or the other or both is 
usually present. Edema and/or albuminuria 
alone are not classified under the diagnosis 
of toxemia. Pre-eclamptic individuals are not 
subdivided according to the mildness or the 
severity of the disease. Those with essential 
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Table I. Average birth weight of infants at 
Cincinnati General Hospital during 1956* 


Mean 

birth |Standard 
Number | weight | deviation 
of cases | (grams) | (grams) 


White 
Males 711 3,201 696 
Females 675 3,076 637 
Males and females 1,386 3,140 670 


Non-white 
Males 1,352 3,096 611 
Females 1,330 2,976 442 
Males and females 2,682 3,037 537 


White and non-white 
Males 2,063 3,132 643 
Females 2.005 3,010 518 
Males and females 4,068 3,072 588 


*Including all single liveborn infants weighing 500 grams 
and above. 


Table II. Average birth weight of infants* 
of toxemict mothers 


Mean 

birth |Standard 
Number | weight |deviation 
of cases | (grams) | (grams) 


White 
Males 55 3,298 + 662 
Females 52 3,254 * 635 
Males and females 107 3,277 + 650 


Non-white 
Males 154 3,160 +573 
Females 157 2,973 + 562 
Males and females 311 3,065 = 575 


White and non-white 
Males 209 3,196 +601 
Females 209 3,043 +594 
Males and females 418 3,117 + 603 
*Including all single liveborn infants weighing 500 grams 
and above. 


tIncluding all degrees of toxemia. 


hypertension are analyzed separately in this 
paper. 

The criteria for the diagnosis of eclampsia 
are uniform and readily recognized. Mothers 
who have had seizures before, during, or 
after delivery and in whom other convulsive 
disorders are excluded, are considered to 
have eclampsia. 

Toxemia includes patients with pre-ec- 
lampsia, with dnd without essential hyper- 
tension, and patients with eclampsia. 


April 1960 


MATERIAL AND METHOD 


The individuals studied are from the Ob- 
stetric Service of the Cincinnati General 
Hospital which cares for the indigent popu- 
lation of Cincinnati. Stillborn infants, in- 
fants of less than 500 grams, and infants 
who were born of multiple pregnancies are 
excluded in the present study. Birth weights 
of the 4,068 newborn infants in 1956 were 
tabulated and used as control data. They are 
referred to as normal infants. In addition, 
the gestation periods of 930 similar babies, 
born consecutively in 1958, were recorded. 
These two groups are comparable with re- 
spect to birth weight, race, and sex. This 
second group of normal infants will be used 
when comparing birth weight of normal and 
toxemic infants at different gestational ages. 

Because the proportion of Negro to white 
is 2 to 1, these two groups are separated in 
the presentation of our data, for the birth 
weight and gestational periods of Negroes 
and whites differ significantly.*'* Whether 
this difference is of racial, socioeconomic, or 
other origin is debatable.* Since Negroes 
and whites appear in the two groups of tox- 
emic and normal infants in equal propor- 
tions, however, the discussion is limited to 
the total data, and the groups are treated as 
homogeneous. The data are also subdivided 
according to sex, but again the discussion is 
limited to the total data. 

There were 418 liveborn infants of mothers 
classified as toxemic at the Cincinnati Gen- 
eral Hospital in 1956; 27 had associated es- 
sential hypertension and 6 had eclampsia. 

Eclampsia might be expected to be asso- 
ciated most consistently and to a more severe 
degree with any fetal disturbances resulting 
from maternal toxemia. Therefore, the nor- 
mal and toxemic infants are also compared 
with the 87 infants of eclamptic mothers 
born from 1937 to 1957. 


RESULTS 


The mean birth weight of the 4,068 nor- 
mal infants (Table I) born in 1956 is 3,072 
grams (S.D., 588 grams). The 418 toxemic 
infants born in the same year (Table II) 
had a mean birth weight of 3,117 grams 
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(S.D., 603 grams). The weight of the tox- 
emic group is not lighter than the control 
group; on the contrary they outweigh the 
normal group by 45 grams. The difference is 
small, however, and is not statistically signifi- 
cant; p is 0.2 by Student’s “t” test."" The 
fact that the data of the heavier toxemic 
group are included in the calculation of the 
mean birth weight of the control group 
minimizes the difference and serves to em- 
phasize that the toxemic infants are not 
smaller than the normal infants. 

The differences in the birth weights be- 
tween each of the subgroups of normal and 
toxemic infants were also analyzed with Stu- 
dent’s “t” test (Table III). The difference 
was not significant in any of the comparisons. 

It is interesting to note that the data in 
Table I confirm what has been shown pre- 
viously in this hospital,’ that normal male 
infants are larger than normal females, and 
that normal white infants are larger than 
normal non-white infants. 

Gestation age was calculated from the 
date of onset of the last menstrual period. 
This information was available for 346 of 
the 418 toxemic infants. The mean birth 
weight for each day of gestation was calcu- 
lated. These same calculations were carried 
out for the 930 normal infants in 1958.* 
Members of this control group did not differ 
significantly in mean birth weight from the 
control group in 1956 or from the toxemic 
infants in 1956. 

The normal growth of the fetus and infant 
from conception through the first year of 
extrauterine life follows the curve character- 
istic of growth of human populations. This 
is a logistic curve described by the equation 
y-d = qa? where K and I are par- 
allel and asymptotic to the curve. The lower 


*Mean birth weight for each day of gustation has 
been tabulated for the 930 normal infants (1956), 346 
toxemic infants (1958), and 59 infants of eclamptic mothers 
(1937 to 1957). More detailed tabular material has been 
deposited as Document No. 6105 with the ADI Auxiliary 
Publications Project, Photoduplication Service, Library of 
Congress, Washington 25, D. C. A copy may be secured 
by citing the document number and by remitting $1.25 for 
photoprints or $1.25 for 35 mm. microfilm. Advance pay- 
ment is required. Make checks or money orders payable to 
Chief, Photoduplication Service, Library of Congress. 
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asymptote, d, is assumed to be equal to 0, 
the approximate weight of the fetus at the 
time of conception. The equation used was 


thereby simplified to y = —— * The 


value chosen for the upper asymptote, K, 
which best fitted our data, was 10 kilograms. 
The symmetric, logistic curve representing 
the toxemic infants in 1956 is expressed by 
y=— 10 . The curve rep- 
1 + 2.642e — 0.00813t 
resenting the 1958 normal 


infants is 
y= 10 . These equations 
1 + 2.63e — 0.005t 

are graphically expressed in Fig. 1 with the 
mean birth weights for each day of gestation. 
The curves intersect at 251.28 days of gesta- 
tion, the toxemic infants being slightly lighter 
if birth occurs before that time and heavier 
if birth occurs after that time. 

Those infants whose mother’s toxemia was 
complicated by essential hypertension had a 


*y = birth weight. 
K, C, and r are constants.” 
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Table III. Difference in birth weight between normal and toxemic infants 


Difference in birth 
weight (toxemic 
minus normal 
infants (grams) 


Probability (p) of 
occurrence by chance of a 
difference as great as 
that observed 


White males 

White females 

White males and females 

Non-white males 

Non-white females 

Non-white males and females 

White and non-white males 

White and non-white females 

White and non-white males and females 


96 0.3 
178 0.05 
136 . 0.05 

63 0.2 

-3 > 0.9 

28 0.4 

63 2, >01 

33 5, >04 

44 2, >01 


mean birth weight of 3,065 grams (S.D., 522 
grams) which is close to the weight of the 
normal infants and not significantly different 
from those of the other toxemic infants. The 
mean birth weight of 89 infants of eclamptic 
mothers reviewed was 2,858 grams (S.D., 
669 crams). The difference between the ec- 
lamptic and the normal individuals is sig- 
nificant at the 1.5 per cent level. The im- 
portance of this finding is difficult to assess, 
for over the years the racial proportion of 
the hospital population has changed, and 
unrecognized changes in the nutritional, so- 
cioeconomic, and medical status of the pa- 
tients may have occurred. 

The infants of toxemic mothers at the 
Cincinnati General Hospital in 1956 did not 
differ significantly in mean birth weight from 
the control infants or was there any differ- 
ence between the two groups when the 
weight at birth at different gestational pe- 
riods was examined. The toxemic infants 
were similar to those in other recent series’ 
when fetal loss and neonatal mortality were 
compared. The findings reported here ap- 
parently cannot be explained by differences 
in severity of toxemia or variations in the 
criteria used for the diagnosis. 


DISCUSSION 


Little has been published on the patho- 
logic’ or physiologic® ** 
of toxemic mothers. This is unusual, for fetal 
loss and neonatal mortality are higher in 
these infants." * * ** Lack of interest is 
not the explanation for the paucity of in- 


aspects of infants 


formation. Our own search for pathologic 
and physiologic variations from the normal 
has been disappointing. The absence of dis- 
tinctive pathologic findings*: ** probably ac- 
counts for the lack of published information. 

The dilemma accounts for an increased 
mortality rate unassociated with distinctive 
pathologic stigmas and a normal birth weight 
in those infants who are born alive. The 
great majority, presumably of normal nu- 
tritional state, survive and escape serious 
physiologic setback.® 

Usually the symptoms of toxemia are of 
short duration. The noxious effects on the 
offspring, if related to the maternal symp- 
toms, should also be of short duration. Death 
might result without obvious changes in nu- 
tritional state or obvious pathologic findings. 
It is probable that the demonstration of the 
effect of toxemia on the fetus awaits the 
advent of more efficient techniques for dem- 
onstrating early changes in tissues following 
injury, such as those described in the central 
nervous system by McAdams, Kobayashi, 
and Landing."* 

Kloosterman and MHuidekoper’® have 
shown that the placenta is not an organ with 
great reserve. On the contrary, their excel- 
lent study demonstrates that the reserve 
capacity of the placenta is small. If this is 
true, and if decreased uterine and placental 
circulation are factors in the causation of 
toxemia,”° it is probable that severe 
fetal damage, though unrecognized, is re- 
sponsible for both the fetal and neonatal 
mortality. The fact that the symptoms of 
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toxemia are usually rapidly and efficiently 
controlled might explain why the offspring, 
while often fatal'y injured, may not be 
stunted in growth. Decrease in growth is not 
an essential corollary to injury in utero, as 
has been implied by others,*' even though it 
might frequently be associated with death in 
utero." The placental weight—birth weight 
ratio of the infants of toxemic mothers has 
been shown to be normal.* '® We zht cannot, 
however, be taken as a satisfactory criterion 
of functional integrity, and until finer tech- 
niques for assessing placental function are 
devised, there is no way of measuring the 
extent of placental injury and its possible 
role in the pathogenesis of toxemia. 


SUMMARY 


A comparative study of the birth weights 
of infants of toxemic mothers and of non- 
toxemic control infants was conducted at the 
Cincinnati General Hospital. The data were 
analyzed, and weight at birth and calculated 
gestational age at time of delivery were cor- 
related. Contrary to what is generally be- 
lieved, and has often been reported, the birth 
weights of the toxemic group were not lower 
than those of the control group. Indeed, the 
toxemic infants were larger than the control 
infants, though the weight difference was 
not statistically significant. The comparison 
of the correlation between birth weight and 
gestational age emphasized the fact that the 
two groups did not differ from one another. 


The authors wish to acknowledge the invalu- 
able assistance of Mrs. Virginia Lohre. 
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Early recognition 


of infantile autism 


S. Robert Lewis, M.D.,* and Shirley Van Ferney, M.D. 


PRINCETON, N. J. 


In 1944 Kanner' described a clinical syn- 
drome, early infantile autism, which he has 
come to regard as the earliest form of 
schizophrenia. The syndrome is characterized 
by inability to relate to persons in a normal 
fashion, muteness or other abnormalities of 
speech, an obsessive insistence on sameness, 
as, for example, in activities such as feeding 
and bathing and in environmental situations 
such as arrangement of toys and furniture, 
and a tendency to react with a_paniclike 
state should any change occur. 

The condition is usually recognized at 3 
to + years of age. In the child described 
here, arresting changes in behavior were 
noted during the early months of life. This, 
to our knowledge, is the youngest child 
ever reported to have infantile autism. 


CASE HISTORY 


S. B., a girl, was born at term following 
a normal vertex delivery. For the first 2 
weeks of life she was cared for by a nurse, 
but thereafter the mother took over her 
care. During the first 4 months her appetite 
was voracious. At 7 weeks she weighed 13 
pounds, a gain of 5 pounds. 

At 3 months casts were placed on both 
feet for treatment of mild metatarsus ad- 
ductus. They were removed after 7 weeks, 
the deformity apparently corrected. 


*Address, 253 Witherspoon Street, Princeton, N. J. 


Her motor development was somewhat 
advanced: she rolled over at 3 months, sat 
at 6 months, stood at 6% months with sup- 
port, and walked at 10 to 12 months. The 
manipulation of objects was always good. 
The tendon reflexes were active. The pupil- 
lary reflexes were normal. The Moro em- 
brace reflex disappeared by 2 to 3 months 
and the tonic neck reflexes by 3 months. 

She was described by her mother as “fussy 
and colicky” for the first 3 to 4 months. She 
did not “like being held,” would not smile, 
and never seemed to relax in her mother’s 
arms. At about 4 months of age she began 
to stare intently for hours at a time at her 
hand or at an object held before her eyes. 
Her facies seemed blank, and responses were 
difficult to elicit. She would not focus her 
eyes on the examiner or on her parents. 

At 5 months of age she smiled only rarely. 
She constantly held her head to the right 
when she was held or propped, and she 
seldom cried. When picked up she would 
arch herself away from the holder. For a 
time the mother felt certain that vision was 
impaired because the infant refused to look 
at her. However, the baby did follow light 
and did reach for objects. An ophthalmo- 
logic examination, including funduscopy, at 
6 months of age was normal. 

At 6 months of age she was admitted to 
the hospital for treatment of otitis media 
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and for further observation. The nurses were 
instructed to give her as much attention and 
affection as possible which they did willingly 
because they were alerted to the baby’s dif- 
ficulty and, also, because she was a most 
appealing child. 

A complete blood count on admission 
showed a white blood cell count of 20,000 
per cubic millimeter with 60 per cent poly- 
morphonuclear leukocytes and 40 per cent 
lymphocytes. The urinalysis was negative. 
including a test for phenylketonuria. Skull 
films were negative. A culture obtained at 
the time of myringotomy revealed diph- 
theroid and coliform organisms. The otitis 
responded well to antibiotic treatment and, 
in the opinion of the otolaryngologist, the 
baby’s hearing was adequate. 

A distinct change in behavior took place 
during the 8 days of hospitalization. Her 
expression brightened; she began to smile 
spontaneously and would reach out to the 
nurses to be held. This change, however, was 
not apparent during the mother’s visits. On 
the basis of her developmental history and 
observed behavior, a diagnosis of early in- 
fantile autism was considered at this time 
(6 months of age). 

Following the hospitalization she juickly 
regressed to staring at her hand and rock- 
ing for prolonged periods of time with the 
head banging and whirling. At this time 
the mother thought that nothing was wrong 
with the baby because she was so “good.” 
She would sit quietly for hours without 
bothering anyone. However, at any change 
in routine or in familiar surroundings she 
would scream hysterically. 

At 2 years of age the mother noted that 
when children her own age came to play, 
“she stood aside and watched intently for 
a while, then went off on her own.” Toilet 
training was started at approximately 9 to 
10 months. It was unsuccessful up to the 
present age of 2 years. Speech is nonexistent 
except for a few repetitive sounds. She still 
has a bottle at night which she fondles as 
much as she drinks from it, but it is pro- 
vided as a means to get her to sleep. She 
feeds herself awkwardly but still ingests 
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large quantities of food. 

The patient is the third child in a family 
of four. The oldest, a boy 51% years of age, 
is normal, although described by the parents 
as hyperactive and demanding; the second, 
a boy 3 years of age, is institutionalized 
with a diagnosis of mongolism; the youngest 
child, a girl 5 months of age, is apparently 
normal. 

The father is a college graduate whose 
work takes him out of the home at regular 
intervals. He is compulsive and rigid and 
states that all situations can be met with 
accurate scheduling. He presents an attitude 
of aloofness toward his wife, children, and 
current family problems. 

The mother is anxious, tense, and de- 
pressed. She had maintained a close, de- 
pendent relationship with her parents until 
the family moved shortly prior to the pa- 
tient’s birth. At present she is overwhelmed 
by the demands of the family situation and 
feels incapable of fulfilling their needs. 

During the initial psychiatric examination 
at 2 years of age, the child’s spontaneous be- 
havior was observed. She ignored any over- 
ture to being held, played with, or comforted. 
She was absorbed with objects in the room, 
twirled the swivel chair, and fingered paper 
in the wastebasket and desk drawer. During 
the second and longer visit attempts were 
made to divert the child’s preoccupation with 
herself and with objects. For example, in- 
stead of allowing her to finger, mouth, and 
visually examine the ball she was forced 
into active play. The ball was rolled to her 
with repeated encouragements to return it 
to the therapist. Initially the child accom- 
plished this by handing it to her but gradu- 
ally began the game of rolling the ball back 
and forth. Her response to the persistent 
verbal and physical stimulation was marked ; 
she looked directly at the therapist and on 
several occasions laughed appropriately. 
The affect, while still remaining detached, 
brightened perceptibly. On reappearance of 
the mother she quickly resumed the rigid, 
stoiclike, withdrawn facies. 

In spite of her inability to use language, 
the child, on psychological examination, 
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was found to be only slightly below the 
normal intellectual level of her age group. 


DISCUSSION 


The early recognition of certain altera- 


tions in emotional adjustment and matura- 
tion provided an opportunity to follow the 
evolution of the syndrome known as early 
infantile autism. The diagnosis is supported 
by the subsequent development of the typi- 
cal syndrome by the age of 2 years. 

An interesting feature of this case was a 
reversal of the abnormal behavior when the 
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child was separated from the mother and 
given active stimulation. Possibly the out- 
look in these children may be improved if 
the behavioral changes are recognized early 
and the parents are alerted to the need of 
young children for warm, human relation- 
ships. 

We wish to acknowledge the aid, support, and 
insight concerning this case given by Dr. Harry 
Bakwin. 
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I. J. Spiegel, M.D. 


CHICAGO, ILL. 


CrEPHALHEMATOMA has been considered 
a relatively innocuous condition of the new- 
born infant. As Sanford and Grulee' have 
pointed out, infection is an extremely rare 
complication of this condition. It is for that 
reason that we present the following case. 
E. P., a full-term Filipino boy, was born 
Oct. 30, 1957, at Michael Reese Hospital. 
Delivery was by routine outlet forceps 
after a 24-hour labor. At 24 hours of age, 
a large cephalhematoma was noted over the 
left temporal occipital area. Otherwise the 
infant was in good health. He was dis- 
charged on Nov. 5, 1957, without any evi- 
dence of local or general infection. The 
cephalhematoma was not aspirated or other- 
wise traumatized. On Nov. 21, at 3 weeks 
of age, he developed a mild upper respira- 
tory infection and was treated with Achro- 
mycin. The infant did well following therapy 
and was gaining weight properly without 
any further evidence of infection. On Dec. 
9, at 5 weeks of age, the cephalhematoma 
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was noted to be increased markedly in size 
and spontaneous drainage began at its 
medial aspect. There were no associated 
signs or symptoms of systemic infection. He 
was admitted to the Sarah Morris Hospital 
of Michael Reese Hospital on the same day. 

During physical examination upon admis- 
sion he was noted to be well developed and 
well nourished; pertinent physical findings 
were limited to the skull. There was a 
fluctuant swelling, measuring approximately 
4 by 4 cm. which overlay part of the left 
occipital parietal area with a circumscribed 
conelike point at its medial-superior aspect. 
From this area a sanguinopurulent material 
was discharged. There were no accompany- 
ing enlarged nodes. Skull x-rays on admis- 
sion (Fig. 1) revealed a large cephalhema- 
toma over the left occipital parietal region, 
with elevation of the periosteum in the 
midline. Over the posterior portion of the 
parietal bone there was increased radio- 
lucency, indicating either demineralization 
secondary to the infection or osteomyelitis. 

Thirty cubic centimeters of sanguinopuru- 
lent material was aspirated by the neuro- 
surgeon (I. J. S.) shortly after admission 
and the exudate was cultured. Large amounts 
of purulent discharge drained from the 
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Fig. 1. X-ray on admission showing large, left 
occipital parietal cephalhematoma. 


Fig. 2. X-ray 4 months later showing complete 
resolution. 


wound. A pyramidal pressure dressing was 
applied. 


LABORATORY FINDINGS 


Hemoglobin level was 8.1 Gm., white 
blood cells, 20,600; segmented polymorpho- 
nuclear leukocytes, 32 per cent; nonseg- 
mented, 5 per cent; lymphocytes, 55 per 
cent; and monocytes, 8 per cent. Urinalysis 
was negative. Blood culture showed no 
growth, and nose and throat culture re- 
vealed 5 per cent hemolytic staphylococcus 
and was coagulase positive. No pathogenic 
organism grew in the stool culture. Culture 
material aspirated from the cephalhematoma 
yielded Paracolobactrum coliforme. Although 
the stool cultures of the infant did not con- 
tain this organism, it was recovered in the 
stool cultures of the parents. 

The child was treated initially with peni- 
cillin and streptomycin and subsequently 
received Chloromycetin and Gantrisin to 
which the organism was sensitive. Improve- 
ment was prompt and the infected hema- 
toma decreased in size. The infant received 
80 c.c. of whole blood because of moderate 
anemia. Repeated x-rays of the skull showed 
some decrease in the size of the cephalhe- 
matoma. The baby was discharged on Dec. 
24, 1957. Office follow-up indicated that 
the infant was completely asymptomatic. 

The last skull film (Fig. 2), taken on 
April 10, 1958, showed complete resolution 
of the cephalhematoma and no evidence of 
underlying periosteal or bone destruction. 
There was a localized area of bony sclerosis 
about the previously infected bone, but 
both inner and outer tables were clearly 
defined. 


COMMENT 


This newborn infant with cephalhe- 
matoma showed no evidence of local or 
general infection except for a mild upper 
respiratory infection 2 weeks prior to ad- 
mission. The cephalhematoma became in- 


fected spontaneously. Paracolobactrum coli- 
forme was isolated from the abscess and 
from the stool cultures of the parents. Fol- 
lowing therapy, the infant recovered with- 
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out ever having had systemic manifestations, 
local complications, or residual bony defects. 

Cohen and Miller? reported an instance 
of cephalhematoma in a newborn infant 
with secondary infection which terminated 
in meningitis. There was no history of 
trauma to, or attempted aspiration of, the 
hematoma. That infant died. Pseudomonas 
pyocyanea was recovered from the he- 
matoma. A similar case was observed by 
Kendall and Woloshin.* They reported an 
incidence of 69 cases of cephalhematoma 
among 2,474 infants. Various complications 
of cephalhematoma were discussed, but no 
mention was made (in their series) of 
spontaneous secondary infection. 

Ingram and Hamilton‘ reported 126 
casés of cephalhematoma in 7,563 infants. 
They noted 4 typical instances of calcifying 
cephalhematoma in their group, but no 
spontaneous infection was observed. 

Paracolon bacilli are atypical members of 
the coliform group. They ferment lactose 
slowly, irregularly, or not at all. Most 
members of the paracolon group comprise 
the normal intestinal flora of man and ani- 
mals. When pathogenic, they are usually 
secondary invaders and are commonly found 
in infections of the genitourinary tract and 
occasionally in the gastrointestinal and bone 
marrow infections. To our knowledge, these 


organisms have not been reported as spon- 
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taneously invading cephalhematomas. 

We assume that the infant had a mild 
bacteremia 2 weeks prior to admission 
which was manifested by an apparent upper 
respiratory infection. The organisms pre- 
sumably became localized in the cephalhe- 
matoma at that time. 


SUMMARY 


A spontaneously infected cephalhematoma 
(Paracolobactrum coliforme) in a newborn 
infant with complete recovery is reported. 
The secondary infection was presumed to 
follow a bacteremia which was manifest as 
an upper respiratory infection and which 
occurred two weeks earlier. 
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Mitigation of posterior 
choanal atresia by cleft palate 


Frank W. Kiel, Captain, MC, USA* 


FORT SAM HOUSTON, TEXAS 


PosTERIOR choanal atresia was first de- 
scribed in 1755 by Roederer in Germany.® 
Since then over 300 cases have been re- 
ported, but the entity is still uncommon.‘ 


CASE REPORT 


A male infant, born following an unevent- 
ful pregnancy and delivery, had feeding 
difficulty since birth. A cleft palate was diag- 
nosed, and the use of a Breck feeder was 
moderately effective. Nipple feedings at 
home, however, were tolerated poorly. 

He was first hospitalized at the age of 9 
weeks, at which time he was malnourished 
and anemic. He improved with tube feeding 
and blood transfusions, and was discharged 
after 6 weeks. 

Two weeks later he was again hospitalized 
because of swollen hands and feet, pallor, 
and cyanosis. Anemia was present again, 
with a hemoglobin level of 8.5 Gm. per 100 
ml. When tube feeding was attempted 8 
hours after admission, the infant began to 
cry, and became cyanotic and then apneic; 
he did not breathe for approximately 2 min- 
utes, but finally responded to resuscitative 
measures. The following day 4 similar epi- 
sodes of cyanosis and apnea occurred, and 
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during the following 2 weeks of this hospital- 
ization there were 8 additional ones. 

On transfer to this hospital at the age of 4 
months, the child was lethargic, did not 
smile, did not play, and would not follow 
objects with his eyes. Difficulty with feeding 
again arose. After taking 30 c.c. of milk the 
child began to cry, held his breath, and be- 
came cyanotic; then he became pale, apneic, 
and flaccid. After 2 minutes gasps occurred, 
and in 4 minutes normal breathing returned. 
Several attempts to pass a gavage tube 
through the nose failed. An attempt to pass 
the tube through the cleft in the palate 
resulted in another episode of apnea. The 
feeding tube was placed through the mouth, 
a pharyngeal airway was emplaced, and the 
infant was disturbed as few times as possible 
to prevent cyanosis. Multiple episodes of 
apnea and cyanosis occurred subsequently, 
however, one lasting 15 minutes. Death oc- 
curred during the final episode. 

At autopsy, examination of the oral and 
nasal regions revealed a high arched palate 
with 2 defects in the anterior portion: a 1- 
cm. longitudinal defect on the right side, and 
a 0.2-cm. round defect on the left side. These 
defects connected with the anterior portion 
of the nose. On injection of fluid into the 
nose, the fluid and tenacious mucopurulent 
material flowed into the mouth through 
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these defects, pushing clogging exudate out 
of the openings. Further examination of the 
interior of the nose revealed a bilateral bony 
obstruction 2 centimeters from the anterior 
nares which completely sealed the posterior 
nasal cavities from the pharynx (Fig. 1). 

No evident morphologic brain damage was 
discerned. There was mild fatty metamor- 
phosis in the liver, and the subcutaneous fat 
was atrophic; both findings were attributed 
to malnutrition. 


DISCUSSION 


Embryologically, 3 different situations can 
conceivably cause posterior choanal atresia, 
although clinically such categorization is 
rarely possible.* They are: (1) persistence of 
the nasobuccal membrane of Hochstetter, 
which separates the nasal fossa from the 
primitive mouth, resulting in a_ typically 
osseous obstruction just anterior to the choa- 
nae, (2) persistence of the nasopharyngeal 
membrane, which separates the nasal cham- 
ber from the cephalic end of the foregut 
(although the immediately lower portion will 
have opened into the mouth to form the 
oropharynx), resulting in a typically mem- 
branous obstruction in the area where the 
hard palate becomes the soft palate, and (3) 
developmental variant, with the bony struc- 
tures surrounding the choanal canal becom- 
ing involved in overgrowth or malposition. 

Clinically, the diagnosis of choanal atresia 
can be made when a probe or small catheter 
cannot be passed through the nose; roentgen 
studies with a radiopaque fluid are confirma- 
tory. Not all cases are bilateral; more than 
half of the reported instances are unilateral, 
which is a much less critical situation.’ In 
the differential diagnosis of posterior nasal 
obstruction, other entities should be kept in 
mind, including hypertrophied adenoids, 
polyps or tumors, and cicatricial stenosis of 
varied causes (tonsillectomy, syphilis, diph- 
theria, rhinoscleroma, tuberculosis, caustic 
burns, trauma, or foreign bodies) .* 

The age at which the defect is discovered 
varies from 1 day to’ advanced years.’ It is in 
the neonatal period that the diagnosis is 
most important, however, since it is one of 
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Right 
Left = O.2cm. 


Fig. 1. Posterior choanal atresia associated with 
cleft palate. 


the causes of asphyxia neonatorum which 
must be considered.’ 

Definitive treatment of this entity is tedious 
and long, consisting usually of rechanneling 
either the obstructed region or the _pal- 
ate.* * Emergency treatment is most im- 
portant, and consists of tracheotomy or some 
other method to ensure a patent airway. 

In the case presented here the child’s prob- 
lems can all be attributed to the congenital 
anomaly in the posterior nasal cavities. This 
obstruction ordinarily prevents nasal breath- 
ing, but in this infant the respiratory block- 
ade was alleviated by the congenital clefts in 
the palate through which air could pass 
through the nares and enter the pharynx 
and lower respiratory tract. Trouble devel- 
oped only during feeding, when the bottle 
nipple or tongue would occlude the openings 
in the palate, producing complete respiratory 
obstruction leading to hypoxia. The develop- 
ment of apneic episodes, which became quite 
long, caused brain damage and accounted 
for the final deterioration. In the terminal 
phase, the openings in the palate became 
clogged by thick exudate and this accessory 
respiratory route was eliminated. 
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SUMMARY 


Complete bilateral posterior choanal atre- 
sia in an infant was not diagnosed until his 
death at 4 months of age. Respiratory block- 
age was partially alleviated by a bilateral 
cleft palate which provided an alternate air- 
way. This secondary pathway became blocked 
during feeding and resulted in increasingly 
frequent cyanotic apneic episodes and subse- 
quent anoxic brain damage. 
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Attempted suicides in children 


Harold Jacobziner, M.D.* 


NEW YORK, N. Y. 


Soon AFTER the establishment of the 
New York City Poison Control Center in 
1955* * our attention was drawn to the large 
number of attempted suicides in young in- 
dividuals. It was our impression that the 
number was much greater than the ratio 
quoted in the literature of 5 attempts for 
each successful suicide.* This study was there- 
fore designed to investigate the incidence of 
attempted suicides and other phases of the 
suicide problem in children and adolescents. 
Only those cases in which the attempt at 
suicide was confirmed by the family or by 
the individual himself were included in the 
study. 


MAGNITUDE AND SCOPE OF THE 
PROBLEM IN THE UNITED STATES 


Suicide is a minor cause of death under 
15 years of age but, thereafter, it assumes an 
increasingly important role. The suicide rate 
for New York state in 1958 was the highest 
in 6 years. There were 1,091 deaths, a rate 
of 8.8 per 100,000. In New York City alone, 
793 individuals took their own lives during 
the same period; the rate, 9.86 per 100,000, 
was the highest since 1951. The smallest 
number of suicides in New York City since 
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1900 (545) occurred in 1957 when the rate 
reached an all-time low of 6.7 per 100,000. 
The greatest number was reported during the 
depression years of 1931 to 1935 when there 
was an annual average of 1,369 suicides. The 
suicide rate rises in males with increasing age. 
In females a notable decline is observed at 
60 years of age and over (Table I). 

In the 10- to 14-year age group, suicide 
ranked thirteenth as a cause of death. In this 
country in 1957, 68 children between 10 and 
14 years of age committed suicide; the num- 
ber is greater than the number of children 
who died from all forms of tuberculosis and 
poliomyelitis combined.* At ages 15 to 19 
suicide ranked sixth as a cause of death in 
the United States.° 

In New York City suicide ranked fifth in 
1958 as a cause of death between ages 15 to 
19. In New York City during the 1955 to 
1958 period, 39 persons under 20 years of 
age took their own lives. Twenty-three were 
males and 16 were females. Thirty-five were 
white and 4 were non-white. The non-white 
population under 20 years of age in New 
York is about 15 per cent of the total popu- 
lation under 20 years of age (see Table III). 
The higher male incidence and the low in- 
cidence in the non-white is observed at all 
ages. The most common method employed 
for committing suicide was by hanging and 
strangulation (40 per cent). The next most 
common means were by poisoning and 
jumping from high places. Only 7 per cent 


520 Jacobziner 


April 1960 


Table 1. Deaths and death rates from suicide by age and sex in New York City, 1957 


Age group Male Female 


Rate per 100,000 


Suicides population 


Male | Female Male | Female 


1,129,761 
558,077 
627,351 
618,875 
511,309 
376,623 
215,333 


Under 20 1,146,612 
20 to 29 491,711 
30 to 39 553,290 
40 to 49 549,294 
50 to 59 495,140 
60 to 69 347,715 
70 and over 174,380 


1 0.5 
37 15 7.5 
40 25 7.2 
49 37 8.9 

102 56 20.6 
82 33 23.6 
49 13 28.1 


~ Total 3,758,142 4,037,329 


365 180 9.7 


employed firearms and explosives and only 
one committed suicide by drowning. 

Actually, the problem is even more serious 
than the figures indicate, since suicide as a 
cause of death is underreported for the fol- 
lowing reasons. 

It is often difficult to distinguish between 
an accidental death and a suicide. Under the 
current regulations used in gathering world- 
wide vital statistics, deaths from “undeter- 
mined” circumstances are ascribed to the ac- 
cident group. Many suicides are denied by 
the family and are classified as accidents. A 
significant proportion of motor vehicle acci- 
dents, possibly 10 per cent, have a suicidal 
component, and probably 15 per cent of all 
home accidents are associated with a sui- 
cidal intent. Thus, unless there is a note 
from the deceased or other indisputable evi- 
dence, the death is not classified as due to 
suicide. 

Because of the marked advances in medi- 
cine and public health, deaths from other 
causes have declined precipitously in the past 
35 years, but deaths from suicide have not 
had a parallel decline. Thus suicide is be- 
coming a public health problem of increas- 
ing significance. 


METHOD OF STUDY 


This study was limited to children from 
8 to 19 years of age who made unsuccessful 
attempts at suicide by the ingestion of a nox- 
ious drug or chemical. 

All poisonings, whether accidental or in- 
tentional, are reported in New York City by 


physicians and hospitals on a prescribed form 
promptly after their occurrence. Following 
completion of treatment, a second report is 
submitted with additional data about signs, 
symptoms, treatment, and outcome. 

A public health nurse visits the family in 
order to gain further information about mo- 
tive, possible contributing factors, the method 
used, the home, school, and social environ- 
ment, and about whether the patient was 
referred for psychiatric treatment. She also 
imparts health guidance to the family about 
the prevention of future suicidal attempts. 
These data are recorded on a specially de- 
signed form, and a register is kept on each 
patient. In addition, a number of patients 
were interviewed by a psychiatrist from the 
Department of Health. Most of the families 
were cooperative and gave information to the 
interviewer freely. Only 16 per cent were 
recorded to be evasive. 


RESULTS 


Two hundred and ninety-nine attempted 
suicides by poisoning in individuals under 20 
years were reported to the Poison Control 
Center from March 9, 1955, to the end of 
1958. 

Sex and color. Distribution by sex and 
race is shown in Table II. There is a marked 
preponderance of females. The high fre- 
quency among the Puerto Ricans was not 
anticipated. Whereas this group makes up 
only 11.8 per cent of New York City’s pop- 
ulation, it is responsible for 28 per cent of the 
attempted suicides. Negro children also ac- 


- 

| 
| | _ 
0.1 
2.7 
4.0 
6.0 
11.0 
| 8.8 
6.0 
4.5 


Volume 56 Number 4 


counted for a higher percentage of attempted 
suicides than might be anticipated from their 
proportionate distribution in the total pop- 
ulation, but this difference was not statis- 
tically significant. The rate among Puerto 
Ricans has high statistical significance, how- 
ever (Table III). 

The attempted suicides among white chil- 
dren were proportionately lower than in the 
other groups. It is possible, however, that 
especially in white children from families of 
the higher economic levels, attempts are not 
reported at all or are reported as accidents. 

Age. The highest number of attempts oc- 
curred at age 18 (Table IV). The reason for 
the low incidence at age 19 is not understood. 

Season. The seasonal variation is shown in 
Table V, and corresponds with other data on 
the seasonal incidence of suicides. The high- 
est incidence took place in the period of 
April through June (33 per cent of all at- 
tempts). The lowest number was reported 
during the period of October through De- 
cember (15 per cent of all attempts). 


CHARACTERISTICS OF 
INDIVIDUALS AND FAMILIES 


The group did not vary appreciably from 
the average population in physical, mental, 
and emotional status. Six per cent of them 
had made previous suicidal attempts. Fifteen 
per cent gave a history of previous accidents; 
this is a somewhat higher frequency than 
was obtained in a study of accidental chem- 
ical poisonings in which only 10 per cent 
were found to be repeaters. 

Over 50 per cent of the families were in 
the medium-income group and over 42 per 
cent were in the low-income group. The fa- 
ther was deceased in 8 per cent of the fam- 
ilies involved, a rate much higher than the 
incidence of 1 per cent for the general acci- 
dental poisoning group in the same age cate- 
gory. 

Supervision at time of occurrence. The 
mother was in the home in nearly 29 per 
cent of the instances at the time of the at- 
tempted suicide. No adult member of the 
family was present in over 50 per cent of the 


cases. 
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Table II. Attempted suicides by means of 
chemical agents in children 8 to 19 years of 
age between 1955 and 1958 


Number of | Per cent of 


cases total 

Sex 

Male 67 22 

Female 232 _78 

Total 299 100 
Ethnic 

White* 143 48 

Puerto Rican 83 28 

Non-white* 57 19 

Unknown 16 _5 

Total 299 100 


*Exclusive of Puerto Rican. 


Table III. Population under 20 years of age 
by ethnic group in New York City in 1957 


Ethnic group | Number Per cent 
White 1,676,624 73.7 
Non-white 329,749 14.5 
Puerto Rican 270,000 11.8 
Total 2.276.373 100.0 


Table IV. Frequency of attempted suicides 
in children and adolescents by age 


Age Number of Per cent of 
(years) cases total 
9 to 12 14 5 
13 28 9 
14 25 8 
15 42 14 
16 65 22 
17 53 18 
18 70 23 
19 2 1 

Total 299 100 


Reasons for attempted suicide (Table VI). 
Disciplinary measures, emotional upsets, and 
depression were listed as the chief causes. 

Chemical agents. The three leading drugs 
employed in attempted suicides were aspirin, 
barbiturates, and tranquilizers. Availability 
and accessibility in the home were probably 
the principal reasons for their selection 
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Table V. Attempted suicides in children by 
month of occurrence 


Number | Per cent 

of cases of total 
January to March 82 27 
April to June 97 33 
July to September 75 25 
__ October to December 45 15 
Total 299 100 


Table VI. Reasons for attempted suicide 


| 1956 | 1957 | 1958 | Total 


Discipline 11 32 37 80 
Emotional upset 12 13 35 60 
Depression 9 18 31 58 
Jealousy 9 21 11 41 
School problems 14 14 
Family problems 2 3 5 12 
Bore illegitimate 

child -— 5 + 9 
Drug addiction _- 1 5 6 
Unknown 3 10 6 19 
Total 46 105 148 299 


(Table VII). In 71 per cent of the cases, 
the drug was in its original container. It was 
most frequently obtained from the medicine 
cabinet, and next most frequently from the 
bedroom and the kitchen, respectively. 
Nausea and vomiting, stupor, and abdom- 
inal pain were the symptoms most frequently 
encountered. In 15 per cent of instances, 
there were apparently no symptoms. The 
clinical status was classified as moderately 
severe in about 79 per cent of the attempts 
and as severe in 19 per cent of the cases. 
Medical care and referral. While all of 
the patients included in this study received 
adequate medical care during the acute 
phase, only a few children were referred 
for psychiatric follow-up at the time of or 
prior to discharge from the hospital. The 
public health nurse, however, who visited 
the home and interviewed the families later 
on, did make such referrals in every instance. 
The role of the public health nurse. The 
public health nurse is the logical person to 
make home visits in cases of attempted sui- 


cide. In New York City public health nurses 
make over 250,000 home visits annually for 
a variety of reasons. They have an intimate 
knowledge of existing community resources, 
of the cultural and social characteristics, and 
of the customs and traditions of the resi- 
dents in the diverse geographic areas. They 
are also capable of establishing easy rapport 
with families. Families tend to accept home 
visits from public health nurses more readily 
than from any other member of the health 
professions. The nurses who made the home 
visits received prior orientation from the 
consultant nurses in child health and in men- 
tal health. 

The families did not seem to consider the 
nurse’s visit as a threat, were cooperative 
in most instances, and imparted information 
freely. 

The nurse did not limit her interview to 
the specific episode; she also explained the 
emotional and social development of adoles- 
cents to the family. In addition, the nurse 
helped families with other health problems. 
She gave information concerning health 
supervision and immunization for infants 
and preschool children and concerning pre- 
natal care for expectant mothers. She also 
looked for accident hazards and gave sugges- 
tions on safety measures. Whenever indi- 
cated, follow-up visits were made to provide 
further guidance. 


DISCUSSION 


A striking feature of this study was the 
high ratio of suicidal attempts to successful 
suicides (50:1). There were only 8 suicides 
in over 400 reported attempts in this series 
of attempted suicides by means of a drug or 
a chemical. If this ratio prevailed among 
adults, there would have been over 39,000 
attempts at suicide in New York City alone 
during 1958, or one attempt per 200 individ- 
uals of the city’s population. The reports of 
attempts at suicide by adults are not as com- 
prehensive as they are for individuals under 
21 years of age; only 3,177 poisonings, fatal 
and nonfatal, including suicides and suicidal 
attempts, were recorded in persons over 19 
years of age during 1958. 
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Table VII. Attempted suicides by means of 


chemical agents 


Number Per cent 

Chemical agent of cases of total 
Aspirin 84 28 
Barbiturate 47 16 
. Tranquilizer 36 12 
Bleach 26 9 
Mixture of drugs 26 9 
Iodine 19 6 
Insecticide 13 4 
Lye 9 3 
Alcohol 9 3 
Miscellaneous 28 9 
Unknown 2 1 
Total 299 100 


The incidence of suicides varies with age, 
sex, color, culture, season of the year, and 
socioeconomic status.*° Whereas suicides 
are more common among the male popula- 
tion and the frequency increases with ad- 
vancing age, among females attempts at sui- 
cide are more common in the young. In our 
series, over three-fourths of the attempts at 
suicide were made by females, and the inci- 
dence among adolescents (under 20 year 
of age) was higher than in later years. 

The reason for the high incidence of at- 
tempted suicides in females and in adoles- 
cents is probably due to the greater impul- 
siveness of the young female, who does not 
premeditate the act, nor actually desire to 
die. It is, in the main, a precipitous impul- 
sive act, a sudden reaction to a stressful sit- 
uation. It is possible that many accidents, 
particularly in children with a history of 
“repeatism” or accident proneness, are per- 
haps subconscious attempts at suicide. 

Shneidman and Faberow" found that 
75 per cent of adults who committed suicide 
had made previous attempts or threats. Fifty 
per cent committed suicide within 3 months 
after having passed an emotional crisis from 
which they actually appeared to be recover- 
ing. The individuals who threatened suicide 
were apparently more disturbed emotionally 
than were the ones who attempted it. The 
attempt apparently has a therapeutic effect 
in some instances. The authors wisely cau- 
tion us to consider seriously both threats and 
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attempts, to observe the person carefully, 
and to provide psychiatric help for at least 
3 months following the attempt. Schmidt 
and associates’ in their evaluation of at- 
tempted suicides found that 26 per cent have 
made at least one unsuccessful previous at- 
tempt. Repeated attempts were most fre- 
quent in the “psychopathic personality 
group.” Two persons in Schmidt’s group of 
109 eventually killed themselves. 

Thirty-five per cent in this group told 
someone of their plan prior to the attempt, 
but only 8 per cent told their physician, 
though 57 per cent were under a physician’s 
care. Physicians generally do not think of 
suicide when taking a history. A statement 
about suicidal preoccupations or attempts is 
an important indication, and Schmidt ad- 
vises hospitalization of all patients who make 
serious attempts. 

The problems of adolescents differ from 
those of the young child.** The adoles- 
cent has 3 major preoccupations: (1) a drive 
for independence, i.e., emancipation from 
family restriction, (2) sex adjustment, and 
(3) recognition from peers. The adolescent 
has two sets of rules to live by, those laid 
down by adults and the ones prescribed by 
his peers. Though striving for independence, 
he is worried about assuming independence 
and its associated responsibilities and often 
craves for the dependence which he had dur- 
ing childhood. 

Thus he often appears inconsistent and 
contradictory in his behavior. He becomes 
ambivalent, secretive, and impulsive. He is 
constantly trying to find himself and to be- 
come identified as an individual. Adolescence 
is a period of rapid growth and development, 
physical, mental, and psychosocial. It is a 
critical period associated with many emo- 
tional and social conflicts, tensions, pressures, 
stresses, and home and school difficulties and 
adjustments. He has a feeling of self-con- 
sciousness and great concern about his spurt 
of growth. Because of his psychosocial and 
sexual conflicts, his interpersonal relations 
are often stormy. Parents, teachers, physi- 
cians, and all concerned with adolescents 
could help them to grow up into mature 
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adults by treating them with respect, sympa- 
thy, and understanding. When adolescents 
are subjected to many frustrations they feel 
unwanted, insecure, and alone, and often re- 
sort to suicidal attempts.** These attempts 
do not necessarily result from mental illness. 


PREVENTION OF SUICIDES AND 
ATTEMPTED SUICIDES 


Suicides and suicidal attempts in adoles- 
cents are of multiple causes. They are chiefly 
due to unresolved conflicts, frustrations, dis- 
appointments, guilt feelings, loss of self- 
esteem, fear of punishment, and the real or 
imaginary loss of a love object. The motivat- 
ing force is aggression, usually directed to- 
ward the love object, and serves as a means 
of punishing parents. It is an act of hostility 
against a restraining figure.*” ** Accord- 
ing to Schechter,*® children develop feelings 
of rage toward the frustrating object, as 
well as feelings of helplessness, and they be- 
come depressed and utilize a number of de- 
fense mechanisms. When the defense mech- 
anism breaks down, an attempt at suicide 
may be made. 

Many of the children in our series who at- 
tempted suicide came from broken, unstable, 
and disorganized homes resulting from 
death, separation, or divorce of parents. In 
the main, stable homes produce stable 
adolescents. Adolescence requires great 
adaptability and the degree of adaptability 
to stress and strain depends largely on ear- 
lier experiences, health status, and the par- 
ent-child relationships. 

Therapy of attempted suicide is in actual- 
ity prevention. The would-be “suicide” and 
all who attempt suicide constitute a vulner- 
able group and should be identified and “im- 
munized” against suicide. Warning signs 
which help in the early detection of the 
child susceptible to suicide are a sudden 
change in personality or behavior, agitation, 
anxiety, irritability, depression, anorexia, in- 
somnia, and frequent and otherwise unneces- 
sary outbursts of temper. Listening to adoles- 
cents in times of need and showing an un- 
derstanding and sympathetic attitude may 
be lifesaving. 
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Education is the keystone to prevention. 
Physicians must acquire a greater awareness 
of and interest in the problems of suicide 
prevention. Teachers and parents must have 
a better understanding of the particular 
problems, needs, interests, and reactions of 
adolescents, and they must exhibit greater 
sympathy and understanding in dealing with 
them. 

Adolescents who have attempted suicide 
should be referred to a physician. He should 
review the situation with the adolescent and 
the parent. The discussion should be directed 
toward the patient’s conflicts, his emotional 
and social problems, his preoccupation with 
school, peers, sex, and any other difficulties 
which may become apparent. The adoles- 
cent’s interrelationships within the family 
and his interpersonal relationships outside 
the family should be brought out. If the phy- 
sician finds a deep-seated underlying emo- 
tional disturbance, psychiatric care is needed. 
The psychiatric care is far more important, 
in many instances, than the emergency medi- 
cal care provided. This responsibility should 
also be shared by the hospital administrator. 

Every attempt at suicide should be re- 
ported to a central agency to ensure that all 
children who may be considered to have 
suicidal potentialities will receive supervision 
and guidance. Periodic home visits by a visit- 
ing nurse to determine whether the patient 
is under treatment and to help the family 
with existing social problems is indicated. 
The family and the community, including the 
church, must be prepared for the patient's 
return home if he has been hospitalized; his 
acceptance into the family and the commu- 
nity without stigma should be assured. Such 
acceptance is essential to avoid recurrences. 
Mental health consultation and guidance 
should also be provided for other members 
of the family, since these experiences are 
traumatic for the entire family. 


SUMMARY AND CONCLUSIONS 


1. Data are presented on 299 confirmed 
unsuccessful attempts at suicide by means of 
ingestion of a drug or chemical by adoles- 
cents in New York City. 
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2. A striking ethnic difference was ob- 
served; the incidence among Puerto Ricans 
is much higher than among any other group. 

3. A high incidence was also observed in 
children who came from broken and disor- 
ganized homes. 

4. A seasonal pattern was noted; the in- 
cidence was lowest in the autumn and high- 
est in the spring. 

5. Attempted suicide is relatively frequent 
during adolescence; there was a ratio of at 
least 50 attempts for every actual suicide. 

6. Unlike suicide, which is more frequent 
in the high income group, the majority of 
attempted suicides occurred in the medium- 
and low-income groups. 

7. Means for prevention of suicide are 
suggested. 

8. Follow-up and aftercare including guid- 
ance to the family of the child who has at- 
tempted suicide are recommended. 

9. The pediatrician and the general prac- 
titioner must play a greater role in the pre- 
vention of suicide. 


Grateful acknowledgments are expressed to 
Dr. Harry Bakwin for his valuable suggestions. 
Thanks are expressed to Miss Elizabeth Ma- 
honey, child health nurse consultant, and to the 
many public health nurses for making the home 
visits. 
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TROPICAL 
PEDIATRICS 


Malignant tumors in African children 


With special reference to malignant lymphoma 


G. T. O’Conor, M.D.,* and J. N. P. Davies, M.D. 


KAMPALA, UGANDA, EAST AFRICA 


LitTLe attention has been directed spe- 
cifically to the subject of neoplasia in African 
children, and no paper appears to have been 
published to date dealing with this special 
problem. This is not surprising, for in large 
areas of undeveloped, underdeveloped, and 
recently developed Africa diagnostic facilities 
are limited almost to the individual’s clinical 
acument and skill in the interpretation of 
physical signs. Laboratory services are at a 
minimum and immediate pathologic consul- 
tation, save in some of the largest centers, is 
usually nonexistent. Particularly in the field 
of cancer has this led to many misleading 
and contradictory statements in both the 
medical and the popular literature. 

Cancer was once thought to be rare in 
Africa, but now the pendulum has swung 
and cancer is believed to be as common as, 


From the Department of Pathology, Makerere 
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Kampala, Uganda, East Africa, and from the 
Kampala Cancer Registry. 

The Kampala Cancer Registry is financed by 
Grants from the British Empire Cancer 
Campaign. 

*Address: Makerere College Medical School, 

P.O, Box 2072, Kampala, Uganda, East Africa. 


and perhaps even more common than, in 
other countries. Most regard this not as a 
true increase in incidence but only an appar- 
ent one due to a host of factors concomitant 
with economic and educational development, 
although Schweitzer’ believes it to be, in fact, 
genuine, and attributes it, perhaps, to certain 
dietary factors and habits introduced with 
European immigration. The morbidity of 
cancer in all countries is uncommon rela- 
tive to infectious and degenerative disease, 
and any one physician’s experience with 
cancer is necessarily limited unless he is 
working as a specialist or in a cancer hos- 
pital. This is even more a reality in Africa 
where infectious and parasitic disease is so 
abundant. Moreover, the cases of cancer that 
clinicians do see are often in a late stage, be- 
yond hope of surgical relief, and no other 
form of treatment is generally available. Re- 
sort to diagnostic refinements such as surgi- 
cal biopsy is not made and clinical diagnoses 
are often the only ones available. Hence, ac- 
curate information on neoplasia in Africa is 
very scant, and prior to the present decade 
was based on impression, hearsay, and, at 
best, limited biopsy and autopsy material. 
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Of the published reports more recently 
available, there is only little reference to the 
disease as it affects children. Gelfand,’ re- 
porting 2,000 autopsies in Rhodesia from 
1946 to 1948, saw 74 malignant growths, but 
only 3 of these were in children. Davies and 
Wilson® reported a small series from Uganda, 
and Thys,* from Stanleyville in the Belgian 
Congo, has reported that of 2,529 malignant 
growths over a 161 year period 96 were in 
the age group 0 to 9 years. Although in the 
latter paper the material is not entirely com- 
parable to ours, the incidence by histologic 
type would seem to be very similar to our 
experience as reported here. Bras® has re- 
cently reviewed the knowledge of malignant 
neoplasm in children in the tropics; he ad- 
mits that little accurate data are available 
and reviews the many problems inherent in 
the collection of such data for comparison 
with incidence figures in European countries. 


THE KAMPALA CANCER 
REGISTRY 


This communication has as its purpose to 
record the experience of the Kampala Can- 
cer Registry during its 7 years of existence 
in respect to malignant tumors of children 
and to elaborate on some of the significant 
observations. The Registry was instituted in 
1951, and the details of its organization and 
operation have been previously described.® 
Although it is considered likely that the Reg- 
istry obtains information on all patients with 
cancer who seek medical care in Kampala, 
it necessarily has a relatively small scope and 
is concerned with a limited area which has 
reasonably well-developed medical facilities. 
There are profound difficulties and a myriad 
of factors limiting interpretation of the data 
obtained, the chief one being the uncon- 
trolled selection of cases. This is affected by 
the patient’s natural selection as to whether 
or not he will present himself or his children 
to the hospital, whether he will allow biopsy 
or extirpative procedures, and, finally, 
whether relatives will permit postmortem ex- 
amination. The medical staff makes a further 
artificial selection as to teaching material, 
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the possibility of being able to offer more 
than palliation, and often by the current 
spheres of interest of the professional staff. 

The Kampala Registry records only the 
case seen in the Kampala hospitals and, al- 
though biopsy specimens sent from outlying 
and up-country hospitals and dispensaries 
are not included, many of the malignant 
cases are ultimately referred to Kampala. 
It is, therefore, impossible to say with any 
exactness what total population the Registry 
embraces and thus compare incidence rates 
with other series. Accurate census figures 
with age-grouping are being prepared for 
a limited district in the Kampala area so 
that such rates may be truly compared with 
rates in other countries and geographical 
areas. 


Table I. Malignant tumors in African 
children (microscopically confirmed, 
1952-1958) 


Epithelial carcinoma 6 
Adenocarcinoma, liver 
Transitional cell carcinoma, kidney 
Adenocarcinoma, thyroid 
Adenocarcinoma, salivary gland 
Adenocarcinoma, primary site 
undetermined 1 
Melanoma 3 
Eye 2 
Skin 1 
Leukemia 7 
Myeloid 
Lymphatic 2 
Lymphoma 60 
Lymphosarcoma 57 
Hodgkin's $ 
Connective tissue sarcoma 18 
Fibrosarcoma 8 
Rhabdomyosarcoma 3 
Kaposi 3 
2 
1 
l 


Nonlipid reticulohistiocytosis 
Botryoides 
Osteogenic 
Tumors of neural origin 14 
Retinoblastoma 9 
Neuroblastoma 3 
Argentaffinoma 1 
Neurofibrosarcoma 1 
Tumors of embryonal and mixed tissues 17 
Nephroblastoma (Wilms’) 13 
Salivary gland 2 
Teratoma 2 


Total 125 
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Table II. Clinical diagnosis only (1952-1958) 


Intracranial tumor 5 
Orbital tumor 5 
Sarcoma of jaw 10 
Cervical lymphadenopathy (massive) 2 
Abdominal mass (inoperable) 22 
Wilms’ tumor 2 
Osteogenic sarcoma (x-ray) 4 
Soft tissue sarcoma 3 
Miscellaneous 4 


Total 60 


CASE MATERIAL 


In this study all malignant tumors occur- 
ring in African children from 0 to 14 years 
of age which are recorded in the Kampala 
Registry from 1952 to 1958, inclusive, have 
been reviewed and classified. Table I lists 
125 cases and describes all which were con- 
firmed by biopsy and/or autopsy. They are 
listed by histologic type with use of a modi- 
fied and condensed classification based on 
the Manual of Tumor Nomenclature and 
Coding of the American Cancer Society.’ In 
Table II are listed 60 additional cases in 
which histologic confirmation could not be 
obtained but where clinical and roentgeno- 
graphic evidence was virtually conclusive as 
to the malignant nature of the given lesion. 
This makes a total of 185 new malignant 
cases in children in a 7 year period, an aver- 
age annual incidence of 26. 

In Table III a further condensation to 
the principle histologic groups is made, and 
actual numbers of recorded cases are com- 
pared with three other large published series 
in the United States. The Andersen series* 
represents all malignant tumors of children 
seen at the Babies Hospital, New York, over 
a 16 year period. The Connecticut Study’® is 
the result of a 17 year period of registration 
of all tumors in a small state of 2 million 
people, while the United States Public Health 
Service report by Dorn and Cutler’? is a one 
year study of tumor incidence in 10 metro- 
politan cities representing a total population 
of 14.6 million. 

Although, as noted above, it is not possible 
to compare total incidence figures because of 
the indefinite area and population from 


which our cases are drawn, it does seem rea- 
sonable to assume that the Kampala series is 
at least a significant and representative 
sample of malignant disease as it occurs in 
East African children. This, we believe, ap- 
plies also to the pattern of histologic types 
and, thus, this pattern as indicated by the 
percentage of total tumors is a true one. It 
is, then, permissible and useful to make com- 
parisons with the other series on the same 
basis and this is done in Table IV. 

Discussion. Study of the tables reveals 
many similarities in the American and Kam- 
pala series, although there are also some 
striking differences. Three of these appear to 
have statistical significance and bear discus- 
sion. 

First, there is the low frequency in our 
series of a tumor generally recognized as one 
of the most frequent types occurring in chil- 
dren—neuroblastoma. Previous experience in 
Kampala had suggested that neuroblastoma 
was, in fact, a relatively common tumor of 
African children,’ but this is now realized 
to be in error. The difficulty arose in part 
from confusion with the malignant lym- 
phomas and their peculiar distribution. The 
comparative infrequency, now realized, of 
these primitive neural tumors is not easily 
explained. One important factor may be that 
they are tumors of the very young ages, in 
which the mortality rate from malaria and 
other infectious diseases is at its highest. It 
may also be partly due to some factor of 
selection so far not evident, and longer ex- 
perience may well alter these figures. 

The second striking point of variation in 
the comparative data is the rarity of leu- 
kemia in the Kampala series, as compared 
both with the other series listed and with 
many other published reports.** This rarity 
of leukemia in African children has been 
previously observed and reported.’ ** It is 
likely that some cases have been missed as a 
result of patient load and lack of trained 
laboratory technicians. Against these factors 
tending to diminish the likelihood of diagno- 
sis should be set two factors tending to in- 
crease the chances of diagnosis. One is the 
frequency of malaria which predicates the 
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children 


Table III. Comparative incidence of microscopically confirmed cases of cancer in 


Malignant tumors in African children 529 


Others 


K.C.R. Andersen Connecticut U.S.P.H.S. 
(1952-1958) (1935-1950) (1935-1951) (1947) 

Epithelial carcinoma 6 12 22 31 
Melanoma 3 0 20 12 
Leukemia 7 40 191 136 
Lymphoma 60 19 78 49 
Connective tissue sarcoma 18 35 79 75 
Tumors of neural tissue* 14 49 131 86 
Tumors of embryonal and mixed tissues 17 20 65 32 

8 4 


Total 


175 


594 


425 


*Neuroblastoma is included in this group. 


children (per cent of total) 


Table IV. Comparative incidence of microscopically confirmed cases of cancer in 


Others 


1.3 


K.C.R. Andersen Connecticut U.S.P.HS. 

(1952-1958) (1935-1950) (1935-1951) (1947) 
Epithelial carcinoma 4.8 6.9 3.6 7.3 
Melanoma 2.4 3.4 2.8 
Leukemia 5.6 22.8 32.2 32.0 
Lymphoma 48.0 10.9 13.2 11.5 
Connective tissue sarcoma 14.4 20.0 13.3 17.8 
Tumors of neural origin* 11.2 28.0 22.0 20.2 
Tumors of embryonal and mixed tissues 13.6 11.4 11.0 7.5 


Total 


100.0 


100.0 


100.0 


is included in this group. 


*Neurobl 


examination of a blood film for each sick 
child whatever the clinical diagnosis or state 
of the child. The second is the frequency in 


African children of anemia, splenomegaly, 


tumors seen here in African children and 
constitute almost one half of the recorded 


malignancies. They will be discussed in more 


detail below. 


and general lymphadenopathy, which, to the 
European trained clinician of Kampala, al- 
most invariably suggests the necessity of ex- 
cluding a diagnosis of leukemia. Thus, it is 
believed that the incidence of leukemia is 
truly lower in Kampala than elsewhere and 
that the infrequency is a genuine difference 
and not one of selection, interpretation, or 
insufficient evidence. It is perhaps note- 
worthy, in addition, that of the 7 registered 
cases of leukemia 5 were of the myeloid type. 

Paradoxically and perhaps of related sig- 
nificance, the third major difference in these 
compared series is the very high number of 
malignant lymphoma reported from Kam- 
pala. These are by far the most common 


Since malignant lymphoma in this study 
has replaced lymphatic leukemia as the most 
common neoplasm of childhood, it is sug- 
gested that this may represent a true varia- 
tion in the site of malignant proliferation 
and, more important, an alteration in the 
natural history and course of the diseases of 
the lymphopoietic system. Further experience 
and expansion of our investigation of this 
subject should serve to confirm and eluci- 
date or refute these speculations. 


MALIGNANT LYMPHOMA 


Since almost half of the tumors in this 
series of malignant growths in African chil- 
dren have been classified as lymphoma, spe- 
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Fig. 14. Typical histology illustrating cellularity and “water pot” effect. (400; 


reduced %4.) 


Fig. 1B. Immature lymphoid cells predominate but scattered “reticulum” cells are 
ymp p 


also present. (x800; reduced 


cial attention here is warranted. Gall and 
Rappaport™* have succeeded, at last, in pre- 
senting a workable classification of this group 
of neoplasms which should be acceptable to 
pathologists and clinicians alike and which 


we have readily adopted. Of the 60 cases in 
our series which represent 48 per cent of the 
total malignancies recorded, three were both 
clinically and histologically typical of Hodg- 
kin’s disease. In all of the rest, the histology 


April 1960 


Volume 56 Number 4 


seen. (x800; reduced %.) 


was remarkably uniform and they have been 
subclassified as poorly differentiated lympho- 
cytic lymphoma or “lymphosarcoma” (Figs. 
1A, 1B, and 1C). The predominant cell type 
is similar to a lymphoblast with a large im- 
mature nucleus and only a thin rim of cyto- 
plasm. Sheets and masses of cells are sup- 
ported on a delicate reticulin stroma. The 
so-called “water pot” effect with tumor cells 
surrounding one or more swollen stem cells 
or histocytes is very prominent and in our 
laboratory has become almost a trade-mark 
by its frequency in these lesions. Mitoses are 
abundant, and rapidity of growth, an impor- 
tant clinical characteristic, is indicated by 
large areas of necrosis and, in some sites, 
particularly the jaw, by secondary infection. 
Details of histopathology and cytogenesis are 
to be discussed in detail elsewhere. 


PRESENTING SITE AND ORGAN 
DISTRIBUTION 


Apart from their high incidence, the most 
striking feature of these tumors is their dis- 
tribution, with regard to site and organ. In 
29 cases the malignant growth presented as 
massive and destructive lesions in either the 
mandible or maxilla or in both (Figs. 24, 


Fig. 1C. Immature lymphoid cells predominate but scattered “reticulum” cells are 
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2B, and 2C). Burkitt’® has described some 
of the clinical features of these tumors. The 
history is characteristically very short. This 
may be due to the fact that the onset is dated 
by the parent from the time secondary in- 
fection, necrosis, and hemorrhage resulted 
in a sudden increase in size or in fever and 
pain. On the other hand, the tumors have 
been seen to grow with extraordinary rapid- 
ity, and changes in the outline of the face 
can be seen every 24 hours in carefully ob- 
served cases. They progress rapidly to death, 
or the children may be removed from hos- 
pital in a moribund condition. The tumors 
may present in one or more quadrants of 
the jaw, but even when only one quadrant 
is clinically involved radiologic studies will 
usually show areas of osteolytic destruction 
in all four quadrants.*® The earliest roent- 
genologic appearance suggests that the ma- 
lignant proliferation starts in the marrow 
spongiosa, in relation to the lamina dura of 
the developing teeth, and expands outward 
causing the teeth to erupt and fall out. 

Of the 29 patients presenting in this fash- 
ion, 16 had no gross clinical evidence of ex- 
tra jaw neoplasm at the time of initial ob- 
servation, 10 had proved tumor elsewhere, 
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Fig. 2A. Clinical appearance of child with man- 
dibular lesion in late stage. 


and the remaining 3 had clinical evidence 
only of hepatic involvement. Six of the pa- 
tients were autopsied, and all showed exten- 
sive abdominal organ or other visceral infil- 
tration as well as lymph node involvement. 
The latter was chiefly in the retroperitoneal 
groups, marked peripheral adenopathy being 
uncommon. 

The child with a large abdominal mass 
comprises the second most common clinical 
group, and in 20 cases the malignant lym- 
phoma presented in this manner. At laparot- 
omy or autopsy massive enlargement of 
either the retroperitoneal lymph nodes or of 
one or more parenchymatous organs due to 
extensive infiltration was found (Figs. 34 
and 3B). The presenting sites or complaints 
in the other 11 cases are listed in Table V. 
Twelve of these non-jaw cases came to au- 
topsy and showed multifocal tumor deposits 
and lymph node replacement in the same 
general distribution as did the “primary” 


jaw cases. 


April 1960 


Fig. 2B. Clinical appearance of child with maxil- 
lary lesion extending into orbit in late stage. 


The organ involvement in the 18 autop- 
sied cases is shown in Table VI. Apart from 
the features noted above, there are a number 
of other points worthy of note. In gross ap- 
pearance the tumors were soft pink or white 
masses mottled with hemorrhage or necrosis. 
Multiple nodules or irregular masses of such 
tumor tissue were deposited in, or virtually 
replaced, the organs listed. In some instances, 
the organ infiltration was only microscopic. 
The lymph nodes involved were most fre- 
quently the celiac and periaortic groups. 
While marked peripheral adenopathy was 
usually notable by its absence, multicentric 
development of neoplasia within the ger- 
minal centers was frequently observed in 
lymph nodes which were not particularly en- 
larged. Curiously, the spleen was very often 
spared. 


DISCUSSION 


The relationship and nomenclature of 
these jaw and non-jaw tumors which consti- 


~ 


Volume 56 Number 4 


tute such a large percentage of malignant 
growths in African children has been a mat- 
ter of speculation and local controversy for 
some time. Consideration of them as a group 
and restudy of the sections have shown quite 
conclusively that they are in fact the same 
type of tumor, are derived from the primitive 
cell of the lymphoreticular system, and should 
thus be classified as malignant lymphomas. 
In both groups the histologic appearance is 
identical and it is not possible to differentiate 
jaw and non-jaw cases by examination of 
slides. Both progress steadily to the death of 
the child and, except for the initial localiza- 
tion, show identical lesions and distribution 
at autopsy. Neither is associated with specific 
changes in blood or urine. In no instance was 
there a peripheral blood picture indicative 
of leukemia at the time of diagnosis, and 
only one patient developed subsequently and 
terminally evidence of leukemia in the pe- 
ripheral blood. 

The frequency of malignant lymphoma 
found in this study, as well as the possible 
inverse relationship to leukemia, has been 
stressed. This may be further emphasized 
by a comparison of our 57 cases (excluding 
Hodgkin’s disease) in the 0 to 14 age group 
with the 69 lymphosarcomas among children 
15 years old or younger which constitute a 
30 year experience at Memorial Hospital in 
New York, recently reported by Rosenberg 
and associates.'* The same authors have also 
pointed out two characteristics peculiar to 
lymphosarcoma of children: the local aggres- 
siveness which leads to rapid death before 
extensive spread occurs and the fact that in 
children extranodal sites often appear to be 
the primary focus. These features are most 
evident and are certainly characteristic of 
the disease as it occurs in East Africa. 

The astounding incidence of localization 
in the jaw in our cases is indeed unique and 
would seem to be a real geographic or epi- 
demiologic phenomenon. Other bones are 
rarely involved even secondarily, and the 
histology and clinical behavior is quite un- 
like the primary reticulum cell sarcoma of 
bone first described by Jackson and Parker’® 
and further characterized by Coley and co- 
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Fig. 2C. Roentgenographic appearance of mandi- 
ble in a surgical specimen. 


workers.’® Such tumors as we have reported 
are seen in other parts of East and Central 
Africa, in the Rhodesias, the Belgian Congo, 
and probably in West Africa, and are vari- 
ously diagnosed clinically as osteomyelitis, 
adamantinomas or histologically as osteo- 
genic sarcoma or simply round cell sarcoma. 
Existence of the jaw localization outside 
Africa is apparently very rare if it exists at 
all, but it may occur in other parts of the 
tropics. A male predominance of 3:1 in the 
jaw tumors as opposed to an almost even 
sex distribution in the nonjaw tumors may 


Table V. Malignant lymphoma: presenting 
site or complaint 


Tumor of jaw 29 

Abdominal mass 20 

Cervical adenopathy 5 (3 of these 
Hodgkin’s) 

Soft tissue swelling 

Testicular enlargement 1 

Paraplegia 1 
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have epidemiologic significance but is more 
likely simply a reflection in this small series 
of the well-recognized male preponderance 
of lymphoma. An unusually high incidence 
of jaw tumors in adult Africans’® further in- 
dicates an unusual affinity of the African jaw 
for neoplasm. However, in the adult the 
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Fig. 34. Autopsy specimen showing bilateral and 
symmetrical massive enlargement of kidneys and 
ovaries in 5-year-old girl. 


Fig. 3B. Cut surface of kidney in same patient as 


Fig. 34, showing the diffuse parenchymal replace- 
ment. 
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Table VI. Malignant lymphoma: incidence 
of involvement of different organs in 18 
autopsied cases 


Lymph nodes 
Kidneys 
Liver 
Adrenal 
Bone (jaw) 
Bone (other) 
Pancreas 
Intestine 
Thyroid 
Stomach 
Heart 
Salivary gland 
Soft tissue 
Gall bladder 
Testicle 
Pituitary 
Brain 

Tonsil 


main type of tumor is the adamantinoma 
which is certainly dissimilar and without ob- 
vious histogenetic connection to the malig- 
nant lymphoma. Further epidemiologic 
studies are in progress to more clearly define 
and perhaps elucidate this problem. 

No comments concerning therapy are per- 
tinent here since radiotherapy is not avail- 
able in East Africa at present and experience 
to date indicates that the multicentric origin, 
as well as the advanced state of patients 
when first seen, precludes surgical approach 
to either the jaw or non-jaw tumors. In a 
few cases nitrogen mustards have been used 
but with disappointing results. 


SUMMARY 


1. The incidence and histologic classifica- 
tion of malignant tumors in African children 
as recorded by the Kampala Cancer Registry 
from 1952 to 1958 are reported. 

2. The infrequency of leukemia in African 
children, previously observed, is confirmed. 

3. Malignant lymphomas are the most 
common tumors recorded and constituted al- 
most 50 per cent of the total malignant 
growths in? this series. 

4. The incidence and distribution of ma- 
lignant lymphoma as well as a marked re- 
versal of the leukemia to lymphoma ratio 
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suggests a significant difference in the nat- 
ural history of lymphopoietic tumors in Afri- 
can children. 

5. The very frequent and apparent pri- 
mary origin of lymphoma in the jaw indi- 
cates an unusual affinity and suggests a local 
causative factor. 


We are grateful to Mrs. D. M. Davies, Mrs. 
R. M. Coles and the staff of the Cancer Registry, 
and Dr. A. G. M. Davies for the radiographs and 
to Mr. P. Cull for the clinical photographs and 
charts. The Histopathology Section is under the 
technical direction of Mr. R. Tunnicliffe, F.I.M. 
L.T. 
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MEDICAL 
PROGRESS 


Digitalis therapy in infants and children 


Saul J. Robinson, M.D.* 


SAN FRANCISCO, CALIF. 


Dicitratts, the most effective drug 
known for the relief of congestive failure and 
a potent drug for the conversion of many of 
the arrhythmias, has many idiosyncrasies. 
The myocardial effects of digitalis are ap- 
parent only in cardiac failure, and then not 
in all types of failure. It has little effect in 
the mechanical types of heart failure such as 
constrictive pericarditis, in extensive involve- 
ment of the myocardium as in rheumatic 
carditis, or in any disease process replacing 
myocardial fibers as in sickle cell disease or 
Friedreich’s ataxia. It may afford little im- 
provement in the high output failure asso- 
ciated with anemia, thyrotoxicosis, beriberi 
heart, Paget’s disease, or arteriovenous fis- 
tulas, because in these the failure is precipi- 
tated by increased body needs rather than 
by intrinsic myocardial insufficiency. There- 
fore, it is in the so-called low output types 
of failure that digitalis has its greatest effec- 
tiveness.’ 

Congenital heart disease is probably the 
leading cause of heart failure in infants and 
children.* Since 80 per cent of heart failure 
in the pediatric age group occurs in infants, 
the recognition and proper treatment of this 
condition in that age group are extremely 
important.* Cardiac decompensation in in- 
fancy may occur with transposition of the 
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great vessels, patent ductus arteriosus, large 
ventricular septal defect, coarctation of the 
aorta, endocardial fibroelastosis, and less 
commonly with severe pulmonic or aortic 
stenosis. It may also occur with many of the 
metabolic diseases as well as with viral myo- 
carditis of infancy, paroxysmal tachycardia, 
erythroblastosis with severe anemia, and pos- 
sibly hyaline membrane disease. 

Diagnosis sometimes presents a difficult 
problem. Tachypnea, tachycardia, cardiomeg- 
aly, fatigability, and hepatomegaly are the 
classical signs that may be found in infants 
and children with congestive failure. Edema 
and increased venous distention are rarely 
present in this age group and are difficult to 
recognize. Pulmonary rales, when present, 
are difficult to differentiate from those due 
to the frequently associated pulmonary in- 
fection. 


DIGITALIS PHARMACOLOGY 


Preparations of digitalis are derived from 
two families of drugs: Digitalis purpurea and 
Digitalis lanata. The activity of the prepara- 
tion depends essentially on the glycosides 
which it contains.‘ 

Table I shows the breakdown products of 
Digitalis purpurea and Digitalis lanata. It 
can be noted that digitoxin and gitoxin may 
be obtained from either crude drug, but dig- 
oxin, or Lanoxin as it is now called, is ob- 
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Table I. Pharmacology of digitalis 
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Lanatoside A —————> Digitoxin 


Lanata ———> Lanatoside B ——————> Gitoxin <—— Purpurea 


Lanatoside C ——————_ Digoxin 


tained only from Digitalis lanata, and gita- 
lin (Gitaligin “White”) is obtained only 
from Digitalis purpurea. 

Digitalis purpurea consists of a great deal 
of inert matter and several natural glycosides. 
At the present time, it can be assayed bio- 
logically only by its lethal effects in pigeons. 
The same biologic standards were previously 
used on cats, from which the term cat unit 
as a method of standardizing digitalis was 
derived. Apparently, at one time, cats were 
becoming too scarce or too expensive for this 
use, and the biologic assay of digitalis was 
transferred from the cat to the pigeon. 


BIOCHEMISTRY OF DIGITALIS 


Suggestions regarding the biochemical site 
of digitalis action are being adduced from 
studies on the contractile elements of muscle. 
According to the ideas of Szent-Gyorgyi,* the 
contractile system of muscle consists of an 
elongated protein conjugate, myosin, and its 
precipitin, polymerized actin. In the presence 
of potassium ions and using adenosinetriphos- 
phate (ATP) as an energy source, the mus- 
cles contract. On the basis of clinical expe- 
rience, it may, therefore, be anticipated that 
digitalis affects in some manner the contrac- 
tile elements themselves or the concentration 
of intracellular potassium that moderates 
contractile action. 


PHYSIOLOGIC ACTION OF 
DIGITALIS 


Digitalis probably works by two separate 
mechanisms on the heart. When small doses 
are administered, the heart rate is slowed 
down because the drug acts on the vagus 
nerve; this process may be abolished by atro- 
pine or exercise. As the dosage is increased, 
however, a direct myocardial action takes 


Gitalin 


place which may cause further improvement 
without alteration in the heart rate. The 
myocardial action of digitalis increases the 
force of the systolic contraction of the heart 
muscle without alteration in the size of the 
diastolic fiber. This more forceful contraction 
results in more complete emptying of the 
ventricle, and thus increase in stroke volume. 
The duration of systole is abbreviated, giving 
more time for both ventricular filling and 
heart rest in diastole. Since the initial dias- 
tolic fiber length is associated with the 
amount of oxygen consumption, a reduction 
in its size diminishes the amount of oxygen 
utilized, resulting in an increase in cardiac 
efficiency and output. Hence renal blood 
flow, glomerular filtration, and urine output 
are increased while venous pressure and ex- 
tracellular fluid are decreased.® 

The physiologic actions of digitalis may be 
summarized as follows: (1) the ventricular 
rate falls, (2) the cardiac output increases 
(only in failure), (3) the arteriovenous dif- 
ference decreases, (4) the peripheral venous 
pressure falls, (5) the right atrial pressure 
falls, (6) the pulmonary arterial diastolic 
pressure falls, (7) the conduction time be- 
tween the atrium and ventricle decreases, 
and (8) the A-V and S-A nodes are depressed. 


PREPARATIONS OF DIGITALIS 


Dosages in this paper and in Tables II 
and III are given in milligrams per pound. 
While this may appear inconsistent, expe- 
rience seems to indicate that almost all hos- 
pitals, except perhaps university hospitals, use 
pounds rather than kilograms in charting the 


_ weights of children in the nurseries and pedi- 


atric wards, though the advisability of this 
method can be questioned. It is far easier 
for anyone Wishing to determine the dosage 
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Table II. Characteristics of digitalis preparations 


Method of 


administration | 


Onset of 


Agent | action 


Maximal 


Maximal dura- 


Duration of | 
tion of toxicity 


effect effect 


hours 
hour 


Oral 6 

Oral or 1 
intravenous 

Oral or 2 
intramuscular 

Intravenous 


Digitalis leaf 
Gitalin 

Digoxin (Lanoxin) hours 
to 8 
minutes 
to 9 
minutes 
hours 
minutes 


Intravenous or 
intramuscular 

Oral 

Intravenous or 
intramuscular 


Lanatoside C or D 


Digitoxin 


12 


1 to 2 weeks 
3 to 7 days 


17 days 
7 to 10 days 


to 48 hours 
6 to 8 hours 
4 to 7 days 


8 hours 2 days 


3 hours 


3 hours 2 to 3 days 1 day 


21 days 21 days 


9 hours 
9 hours 


Table III. Dosage of digitalis preparations for infants and children (infant, under 


2 years of age; child, 2 to 12 years of age)* 


Agent 


Method of administration 


Total 
digitalizing dose 
(mg./ pound) 


Maintenance dose 


Digitalis leaf Oral 


Gitalin Oral or intravenous 
Oral or intravenous or 
intramuscular 


Oral 


Digitoxin 
Digoxin (Lanoxin) 
Intravenous or intramuscular 


Lanatoside C or D Intravenous or intramuscular 


Infant 
Child 
Infant 
Child 
Infant 
Child 
Infant 
Child 
Infant 
Child 
Infant 
Child 


15 

10 
0.05 
0.05 
- 
0.01 — 0.02 
0.03 0.04 
0.02 - 0.03 
0.02 0.03 
0.01 —- 0.02 
0.01 — 0.02 
0.008 — 0.01 


Mo total digitalizing dose 
Yo to ¥% total digitalizing dose 
0.03 Yo total digitalizing dose 


Yo to \ total digitalizing dose 


Usually not used 


“Recommended method of administration with consideration of individual variation: one-half total dose at once followed by 
one-fourth total dose in 6 to 8 hours, and one-fourth total dose in another 6 to 8 hours, with maintenance therapy instituted 


12 hours thereafter. 


in kilograms to multiply by 2.2 than it is to 
submit a duplicate set of figures, since the 
wrong set could be used when dispensing 
the drug. Such a mistake would be very seri- 
ous since the therapeutic to toxic ratio of 
digitalis is one of the smallest ratios of all 
drugs used in medicine. The method of com- 
puting dosage in body surface area has not 
been universally accepted as more accurate 
and has therefore not been used in this paper. 

Digitalis leaf. Digitalis folia is still a very 
effective drug and is distributed widely un- 
der a variety of names. Digalen, Digitan, 
Digitol, Digifolin, Digitora, Digiglusin, and 
Digicardium are all synonyms for the digi- 
talis whole leaf. The total recommended 
digitalizing dose is 15 mg. per pound for the 
infant and 10 mg. per pound for the child. 


The recommended maintenance dose is one- 
tenth the total digitalizing dose. In addition 
to the whole leaf in tablet form, there is a 
standard tincture which has the equivalent 
strength of 10 per cent of the whole leaf. 
Glycosides. There are many types of gly- 
cosides now available, most of which can be 
assayed biochemically. One disadvantage in 
their use is the remarkably small total dosage 
for children (generally only about one-one 
thousandth that of the digitalis whole leaf). 
Thus errors in compounding or dispensing 
may be disastrous. With the purified glyco- 
sides, nausea, vomiting, and diarrhea as 
symptoms of digitalis intoxication may not 
be prominent, if present at all, in the infant 
and child. This may well be a disadvantage, 
as the first manifestation of toxicity may be 
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a serious and unrecognized cardiac arrhyth- 
mia. In general, the purified glycosides 
are virtually insoluble in water, and at- 
tempts to dilute them may result in a prep- 
aration which is pharmacologically inert un- 
less properly dissolved in an effective diluent 
such as alcohol or propylene glycol. 
Digitoxin. Digitoxin was the first of the 
glycosides to obtain widespread use. It is 
distributed under a variety of trade names, 
Purodigin, Crystodigin, Digitaline Nativelle, 
and Digisidin. It became very popular chiefly 
because it has almost identical absorption by 
the gastrointestinal, intramuscular, and in- 
travenous routes. The total digitalizing dose 
recommended is 0.02 to 0.03 mg. per pound 
for the infant under the age of 2 years and 
0.01 to 0.02 mg. per pound for the child 
from 2 to 12 years, with essentially the same 
dosage for all routes of administration. It is 
slowly, but almost completely, absorbed by 
the gastrointestinal tract. The initial effect 
occurs in approximately 2 hours following 
oral administration and in 30 minutes fol- 
lowing intravenous injection. The full effect 
is reached in from 2 to 9 hours. The duration 
of effect is approximately 21 days, and the 
maximal duration of toxicity may be as high 
as 21 days. It is dissipated as slowly as is the 
digitalis whole leaf. At the present time, only 
one digitoxin preparation is available for 
oral pediatric administration: a stable hydro- 
alcoholic solution of Digitaline Nativelle, 
each drop of which provides 0.02 mg. of 
digitoxin. Others are now undergoing trial 
and may soon be available, however. 
Gitalin. Gitalin is manufactured under the 
name of Gitaligin and is considered to be an 
amorphous mixture of glycosides. Its great 
advantage, based on reports, is that the dif- 
ference between the therapeutic and toxic 
dose is one-third greater than that of any 
of the other digitalis preparations.’ The rec- 
ommended total digitalizing dose is 0.05 mg. 
per pound for the infant or child, given 
orally. The recommended intravenous dose 
is similar to that of the oral dose, as the ab- 
sorption is stated to be 100 per cent in the 
gastrointestinal tract. There is no recorded 


experience of intravenous administration in . 
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the pediatric age group, however. The main- 
tenance dose is one-tenth to one-fifth of the 
total digitalizing dose. It shows an initial ef- 
fect in 1 hour when administered intrave- 
nously and in 2 to + hours when given orally, 
with the full effect in 6 to 8 hours. The dura- 
tion of effect is from 7 to 10 days, and the 
maximal duration of toxicity is from 3 to 7 
days. For children, there is a preparation of 
Gitaligin drops which is a relatively pleasant 
tasting and stable preparation; each dropper- 
ful contains 0.5 mg. of the drug and each 
2 drops is equal to 0.05 mg. It is dispensed 
with a standardized calibrated dropper 
which gives from 0.05 to 0.5 mg. Gitaligin 
may be effective when other digitalis prep- 
arations are not.® 

Lanatoside C or D. Lanatoside C or D is 
known by the trade name of Cedilanid or 
Cedilanid D. Because of its rapid onset of 
action, it has been widely used in intrave- 
nous or intramuscular doses for the treat- 
ment of the supraventricular arrhythmias. 
Its absorption is poor and irregular by the 
oral route, and some other preparation is 
usually substituted for maintenance. The 
total digitalizing dose recommended is 0.01 
to 0.02 mg. per pound for the infant, intra- 
muscularly or intravenously, and 0.008 to 
0.01 mg. per pound for the child. Its action 
is very rapid, with an initial effect in 7 to 
9 minutes and full effect in 2 to 3 hours. 
The duration of effect is 2 to 3 days, and the 
maximal duration of toxicity is 1 day. 

Digoxin (Lanoxin). Digoxin, or Lanoxin, 
is a purified glycoside derived only from 
Digitalis lanata. It is formed by the degrada- 
tion of lanatoside C. It is recommended in a 
total digitalizing dose of 0.03 to 0.04 mg. 
per pound, given orally, for the infant and 
0.02 to 0.03 mg. per pound, given orally for 
the child. The intravenous and intramuscular 
doses are 0.02 to 0.03 mg. per pound for the 
infant and 0.01 to 0.02 mg. per pound for 
the child, a ratio of about 2:3 between par- 
enteral and oral doses.° Its action is quickly 
manifest; the initial effect is evident in 3 to 
8 minutes by the intravenous route and in 2 
hours by the oral or intramuscular route. It 
reaches its full effect in 2 to 3 hours intra- 
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venously and 6 to 8 hours orally or intra- 
muscularly. The duration of effect is from 
4 to 7 days. It has a maximal duration of 
toxicity of 2 days. Approximately 50 per cent 
is absorbed by the gastrointestinal tract. It is 
rapidly eliminated and usually requires a 
higher maintenance dose than do some of the 
other glycosides. The maintenance dose is 
from 20 to 40 per cent of the total digitaliz- 
ing dose, with an average of 25 per cent.”® 
There has been some evidence that Lanoxin 
may exert a diuretic effect on the kidneys 
separate from its action on the heart." It is 
dispensed in a dropper bottle with a cali- 
brated dropper, with each cubic centimeter 
containing 0.05 mg. of Lanoxin and each 
0.2 c.c. containing 0.01 mg. of the drug. 
There is a great advantage in having a prep- 
aration with a standardized calibrated drop- 
per since many errors in dispensing are mark- 
edly reduced. There is some relief in know- 
ing that when a prescription is written for 
a drug with a very small therapeutic to toxic 
ratio and a very small dose, the medication 
will be dispensed in a standard dropper 
which will not vary with each refill of the 
prescription and which is so standardized 
that both parents and physician are aware of 
the exact amount that is being administered. 

Acetyl digitoxin. Acetyl digitoxin repre- 
sents a degradation product of lanatoside A. 
The trade name is Acylanid. The dosage is 
essentially the same as that of digitoxin, but 
its speed of action is approximately halfway 
between that of digoxin and digitoxin. It 
may, therefore, represent an important addi- 
tion when a drug with such an action time 
is needed. The oral preparation is available 
as Acylanid solution, each cubic centimeter 
containing 0.5 mg. and 35 drops equaling 1 
c.c. A parenteral preparation is not available 
at the present time. 

Other cardiotonic drugs. Ouabain and 
acetyl strophanthidin are remarkably rapid 
acting, digitalis-like preparations when given 
intravenously. 


ADMINISTRATION OF DIGITALIS 


Before administering a preparation of 
digitalis, it should be definitely established 


that the drug is needed and that either an 
arrhythmia therapeutically responsive to dig- 
italis or congestive failure is indeed present. 
Do not treat anoxia with digitalis. 

Because of the necessity for close observa- 
tion, digitalization should preferably be done 
in a hospital. An electrocardiogram should 
always be taken, regardless of the time of 
day or night, prior to the administration of 
digitalis so that a differentiation can be made 
between changes due to the drug and changes 
which are inherent in the condition itself. 

The intramuscular route is probably the 
best method of initiating digitalization. It is 
impossible to tell whether an infant has 
taken and absorbed a prescribed amount of 
the drug orally, particularly when vomiting 
occurs. The maintenance dose may be con- 
tinued by oral administration approximately 
12 hours after full digitalization and after 
the cessation of any vomiting. 

The glycosides may be given at intervals 
of approximately 6 to 8 hours. A method of 
giving one-half the total digitalizing dose at 
once, followed by one-quarter of the dose in 
6 to 8 hours and another one-quarter dose 
in another 6 to 8 hours, has been found to 
be practical, provided the apical pulse is 
checked for any evidence of irregularity or 
an electrocardiogram is taken between the 
second and third doses and prior to further 
administration at any suspicion of toxicity. 
If there seems to be no_marked effect after 
the calculated dose has been given, another 
one-quarter of the total digitalizing dose 
may be given in 6 to 8 hours and prior to 
institution of maintenance therapy approxi- 
mately 12 hours thereafter. The choice of 
using either 6 or 8 hours is mentioned so that 
the intern does not have to get up at 4 a.M. 
to check the apical pulse of an infant prior 
to the next dose of digitalis, when it would 
probably be safe to wait for another 2 hours 
if this time interval is more convenient. 

In the newborn infant where both hepatic 
and renal functions are not optimal, it is 
necessary to guard against intoxication, and 
possibly the lowest suggested dose should be 
used. 

The “escape phenomenon” may occur in 
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the administration of digitalis to infants. In- 
crease in weight may make an initially ade- 
quate maintenance dose inadequate. The 
dosage should be increased as the infant's 
weight increases, provided digitalis adminis- 
tration is still necessary. 


DIGITALIS INTOXICATION 


The danger of digitalis toxicity must be 
emphasized because the ratio between the 
therapeutic and the toxic doses is smaller 
than that found in almost any other drug 
(Fig. 1). The primary cause of digitalis 
intoxication is overdosage. Most cases of 
serious digitalis toxicity can be avoided if it 
is remembered that they can occur at differ- 
ent dosage levels in different patients and 
that toxicity may even occur in the same 
patient at different times at the same dosage. 

Digitalis intoxication may be precipitated 
by a loss of potassium. Relatively small doses 
of digitalis will exert a toxic effect on the 
myocardium in the presence of hypokalemia 
which may not be reflected by a low serum 
potassium value.** For this reason, extreme 
care must be used in administering digitalis 
to patients who are also receiving diuretics 
or steroids, who have diarrhea, or who are 


vomiting.’® Those with conditions associated 
with myocarditis, such as rheumatic fever or 
sickle cell disease, may show evidences of 
toxicity on a comparatively low dose of 
digitalis. 


RECOGNITION OF INTOXICATION 


When purified glycosides are used in in- 
fants and children, many of the early symp- 
toms usually associated with toxicity, such 
as nausea, vomiting, or diarrhea, may be 
minimal if present at all. Any variation in 
rhythm during administration should war- 
rant a rhythm strip on the electrocardio- 
gram, usually limb Lead II, to rule out one 
of the arrhythmias caused by digitalis. 

All types of arrhythmias may occur, not 
only the bigeminal rhythm or ventricular 
ectopic beats, but also paroxysmal atrial 
tachycardia with block, nodal tachycardia, 
and A-V dissociation.** Tachycardia or even 
bradycardia may be evidence of digitalis 
intoxication, and it could be catastrophic to 
administer more digitalis on the assumption 
that the tachycardia or the slow pulse is due 
to inadequate amounts. Congestive failure 
itself may be the result of overdigitalization. 
Do not give more digitalis if in doubt. 


Digitalis leaf NTE 
66.5% 
Digitexin J 
Digoxin 
60.68 
Lanatoside 
65% Fig. 1. 
Gitalin 
36.9% 
Acetyl Digitoxin 
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The acetyl strophanthidin test for over- or 
underdigitalization is too hazardous for use 
in the pediatric age group. 

In addition to the arrhythmias there are 
many obscure signs and symptoms of toxicity 
which may pass unnoticed, such as headache, 
vertigo, fatigue, depression, and even urti- 
caria and eosinophilia. 

The electrocardiographic signs of T wave 
inversion, S-T segment depression, and the 
slightly prolonged P-R interval are not nec- 
essarily evidence of digitalis intoxication or 
even of therapeutic effect.*® 


TREATMENT OF DIGITALIS 
INTOXICATION 


The most effective way of terminating 
digitalis intoxication is to discontinue the 
digitalis for a period of time, possibly resum- 
ing it with a lower dose after evidence of 
intoxication disappears. In many cases this 
may be all that is necessary. 

In the presence of severe or persistent 
digitalis intoxication, the administration of 
potassium is indicated,’® either as potas- 
sium chloride, 1 Gm. in orange juice every 
8 hours, or as Potassium Triplex, | teaspoon- 
ful (5 mEq. per teaspoon) 3 times daily. In 
desperate cases with severe intoxication as- 
sociated with vomiting, the intravenous 
administration of 40 mEq. of potassium 
chloride in 500 c.c. of dextrose with water 
may be indicated, under constant electro- 
cardiographic monitoring, over a period of 
one hour and not exceeding | mEq. per 
pound as a total dose. It should be given 
slowly until the arrhythmia disappears or 
there is peaking of the T waves. Potassium 
should not be administered if the urinary 
output is not adequate. 

Procaine amide has also been used to 
treat the arrhythmias of digitalis intoxica- 
tion in a dosage of 7 mg. per pound orally 
every 6 hours. 


OTHER MEASURES IN 
TREATMENT OF CONGESTIVE 
FAILURE 


Despite the remarkable action of digitalis, 
it should not be relied on exclusively for the 
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relief of severe cardiac failure or even ar- 
rhythmia. It is better to use calculated thera- 
peutic doses of digitalis and turn to other 
supplementary measures than to administer 
the drug until such time as one is confused 
between adequate and excess digitalization. 

In the treatment of arrhythmias, if an 
apparently adequate dose of digitalis has not 
converted an arrhythmia, such as paroxys- 
mal atrial tachycardia, the administration of 
a small dose of quinidine, 3 mg. per pound 
every 6 hours by mouth, or procaine amide 
(Pronestyl) 7 mg. per pound every 6 hours 
by mouth, may be all that is necessary to 
complete the converison after only 1 or 2 
doses. 

In the treatment of congestive failure ad- 
junctive measures, such as the following, 
should be utilized: 

1. There should be a thorough search for 
and treatment of any precipitating cause, 
such as an infection, for which an anti- 
microbial agent is indicated, a severe anemia 
for which packed red cells may be indicated, 
a metabolic disease, such as thyrotoxicosis 
or hypothyroidism, or a surgically correctible 
cardiac lesion. 

2. Rest and sedation are necessary ad- 
juncts in treatment, and, particularly in left- 
sided failure, morphine sulfate, 1 mg. per 
10 pounds of body weight, may be helpful. 
It is usually administered intramuscularly, 
although it may be given intravenously or 
orally in the same dosage. 

3. Oxygen in a concentration of approxi- 
mately 40 to 50 per cent may be adminis- 
tered. 

4. The use of a low salt diet and either 
a powdered low-sodium milk or one of the 
canned or fresh preparations, which are now 
easily available, should probably be started 
at the same time digitalis therapy is instituted 
and may be either modified or discontinued 
as compensation takes place. 

5. Diuretics may be used with caution. 
The following are effective diuretics, pro- 
vided one is aware of the danger of a severe 
electrolyte loss resulting in digitalis toxicity 
with their persistent use: (a) Mercaptomerin 
(Thiomerin), 0.1 c.c. as a test dose, followed 
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by 0.125 c.c. in infants up to the age of 1 
month, one-fourth c.c. from 1 month to 2 
years, and one-half c.c. to 1 c.c. from 2 years 
of age up, may be administered every other 
day intramuscularly or subcutaneously; (b) 
Chlorothiazide (Diuril) may be administered 
orally, with 5 to 10 mg. per pound daily as 
an average dose for children; (c) Acetazole- 
amide (Diamox) may be given in a dose of 
2 mg. per pound orally every day or every 
other day. 

6. Steroids have been recommended for 
some types of congestive failure, particularly 
those due to severe rheumatic carditis. It 
should be stressed, however, that steroids in 
themselves may cause heart failure and 
should be used only in the more severe con- 
ditions and then with extreme caution. 

7. The orthopneic position may give some 
relief, and in infancy may be simulated by 
placing the infant over the mother’s shoul- 
der. 

8. Phlebotomy is rarely indicated in heart 
failure in infants but may be utilized in older 
children with severe polycythemia. 

9. Left-sided heart failure, rarely identi- 
fied in infants, may respond to oxygen 
bubbled through 20 to 30 per cent alcohol 
for 10 minutes every 30 minutes,’* adminis- 
tered by intermittent positive pressure mask. 

10. Aminophylline in a dosage of 1 mg. 
per pound, well-diluted and given intra- 
venously with caution, may offer some help 
in left-sided failure when other measures 
have not been effective. 


CONCLUSION 


Digitalis administration represents the best 
single therapeutic method for the control of 
heart failure and many of the arrhythmias 
in infants and children. It is also a drug of 
remarkably high toxicity with overdosage. 
The choice of preparation is not as important 
as a knowledge of the variations of the prep- 
aration used and of their therapeutic as well 
as toxic manifestations. 
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Practices and pitfalls in the early detection 
and control of heart disease in children 


John P. Hubbard, M.D. 


PHILADELPHIA, PA. 


AT THE present time we are able to do far 
more than ever before to prevent and to 
control heart disease in children. Twenty 
years ago, the average annual death rate 
for diseases of the heart in children 5 to 9 
years of age, the age group most susceptible 
to rheumatic fever and rheumatic heart 
disease, was approximately 8 per 100,000 
in the United States. In 1953, this rate had 
fallen to 1.5. 

Two factors have been especially impor- 
tant in bringing about the gains that have 
been made over heart disease in this age 
group. Surgical procedures first became an 
effective means of repairing congenital mal- 
formations of the heart 20 years ago. In 
1938, the first successful ligation of the pat- 
ent ductus arteriosus opened the door to 
the extraordinary advances in surgical tech- 
niques for the repair of cardiac defects.’ 
Second, at about the same time, chemo- 
therapy with sulfonamide drugs provided a 
method of preventing the recurrences of 
rheumatic fever which so frequently caused 
death or disability for the child who had 
once had an attack of rheumatic fever or 
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rheumatic heart disease. Shortly thereafter, 
during World War II, penicillin became 
available and was shown to be a means of 
preventing the initial attack of rheumatic 
fever as well as a superior method of pre- 
venting the recurrences. 

These, then, are the three important ways 
by which we may fight death and disability 
from heart disease in children: (1) pre- 
vention of the initial attack of rheumatic 
fever, (2) if primary prevention has failed 
and an attack of rheumatic fever has oc- 
curred, then secondary prevention to pre- 
vent recurrences of the disease, and (3) sur- 
gical repair of congenital malformations of 
the heart. Knowledge of the proper and 
effective use of these methods forms the 
basis of the many and varied practices and 
programs conducted by individual physicians 
and by community health and_ welfare 
agencies for the prevention and control of 
heart disease among children. It is timely 
to review these practices and programs, giv- 
ing special attention to some of the pit- 
falls which lie in the path of the unwary. 


PRIMARY PREVENTION OF 
RHEUMATIC FEVER AND 
RHEUMATIC HEART DISEASE 


Let us first turn to primary prevention 
of rheumatic fever, that is, to the preven- 
tion of the first attack of rheumatic fever. 
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Table I. Attack rates of rheumatic fever following epidemic streptococcal infection 


Streptococcal infection 


Rheumatic fever 


Location Year Source | Number Number | Per cent 
Denmark? 1926 Milk-borne 840 30 3.6 
North Carolina 1943 Food-borne 100 3 3.0 
Boston5 1950 Scarlet fever 102 4 3.9 
Wyoming*® 1949 to 1951 Tonsillitis 1,206 32 2.6 


Although there is much that we still do 
not know about the cause of rheumatic 
fever, it is well established that the disease 
develops following an infection with the 
beta hemolytic streptococcus. The evidence 
comes from many sources. An early and 
classic study is that reported by Thorwald 
Madsen* from Denmark in 1926. In a small 
community during the course of about a 
month, 840 cases of severe sore throat oc- 
curred in a milk-borne epidemic thought to 
be a result of hemolytic streptococcus. In 
30 (3.6 per cent) of these cases, rheumatic 
fever developed 1 to 5 weeks after the onset 
of the sore throats. Other more recent epi- 
demics of streptococcal infections, followed 
by similar rates of attack, have been reported 
from widely separated areas (Table I). 

With the advent of antistreptococcal 
drugs the question naturally arose: Can 
streptococcal infections be controlled, and 
can rheumatic fever be prevented in the 
large group of some 3 out of every 100 per- 
sons who develop streptococcal infections? 
Evidence has now accumulated to indicate 
beyond any reasonable doubt that, within 
carefully controlled circumstances, this un- 
favorable sequence of events can be inter- 
rupted. 

Rammelkamp and his associates,° in ex- 
cellent epidemiologic studies at Warren Air 
Force Base in Wyoming during the years 
1949 to 1951, demonstrated that prompt and 
continued treatment of streptococcal infec- 
tions of the throat may eliminate the strep- 
tococcus from the throat and thus may re- 
duce by 96 per cent the clinical manifesta- 
tions of rheumatic fever which follow 
streptococcal infections. In this Air Force 
training base, 798 individuals with strepto- 
coccal infections were treated with penicillin 


promptly and continually for a period of 
10 days from the onset of the infection; only 
2 individuals developed definite evidence of 
rheumatic fever. A control group of 804 per- 
sons with streptococcal infections were not 
treated with penicillin; in this group, 17 had 
attacks of rheumatic fever. 

These results were obtained from a cap- 
tive population in a military establishment 
where the risk of epidemic transmission of 
infectious disease is considerable, and in 
which, under military management, infec- 
tion may be subjected to well-controlled 
study and effectively organized treatment. 

Can similar results be obtained in the 
general population? Should a_ physician, 
whenever he sees a patient with an upper 
respiratory infection, which may be due to 
the streptococcus, immediately administer 
penicillin? The streptococcal infection itself 
may be relatively unimportant. But the risk 
of serious sequelae is high, and we have 
evidence that they can be prevented. If the 
physician starts therapy with the intention 
of preventing these sequelae, he must—if he 
follows the recommendation of the Ameri- 
can Heart Association*—continue treatment 
for a minimum of 7 to 10 days to achieve 
his purpose. More particularly, can children, 


*The specific treatment schedule recommended by the 
American Heart Association is one of the following’: 

1. Benzathine penicillin G.: one intramuscular injection 
of 600,000 to 900,000 units for children and one intramus- 
cular injection of 900,000 to 1,200,000 units for adults. 

2. Procaine penicillin with aluminum monostearate in 
oil: one intramuscular injection of 300,000 units every third 
day for 3 doses; double this dose for adults (600,000 units 
every third day for 3 doses). 

3. Oral penicillin: for both children and adults, 200,000 
to 250,000 units 3 times a day for a full 10 days. Therapy 
must be continued for the entire 10 days even though the 
temperature returns to normal and the patient is asympto- 
matic. 
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Table II. Per cent of children with one or 
more positive cultures of beta hemolytic 
streptococci in 3 Philadelphia schools dur- 
ing the school year 1956 to 1957 


| Positive 
Number (per cent) 
248 48 
385 57 
454 68 


1,087 58 


who are most vulnerable to rheumatic fever, 
be protected in a manner similar to that 
found to be effective in military groups? 
How far should we press preventive meas- 
ures? Should penicillin be given to all chil- 
dren with respiratory infections, or only to 
those with infections proved to be of strep- 
tococcal origin? 

In an effort to find realistic answers to 
these practical problems, a study was un- 
dertaken in a school population in Phila- 
delphia beginning in 1955.5 The object of 
this study was to determine the incidence 
of streptococcal infections in this vulnerable 
age group and also to find out how many 
children might be harboring streptococci 
without any manifest signs or symptoms of 
infection, that is, to discover the prevalence 
of streptococcus carriers. 

Three schools were carefully selected to 
furnish a population of 1,000 children for 
study. During the school year, clinical, 
epidemiologic, and bacteriologic data were 
obtained from the children and, where in- 
dicated, from members of their families. 
These data have been studied to determine: 
(1) the carrier rate of beta hemolytic strep- 
tococci, (2) the rate of clinically manifested 
streptococcal infection, and (3) the effect 
of various treatment programs on both the 
carrier rate and the rate of clinically mani- 
fested infection in the population studied. 

The most significant results of this 
study, which has now continued for 4 years, 
are the data which show the incidence of 
positive streptococcal cultures resulting from 
routine monthly throat swabs of apparently 


healthy children in these 3 schools. During 
each of the years of the study, approximately 
one-half of the children in the 3 schools had 
beta hemolytic streptococci in their throats 
at some time during the year (Table II). 
Positive cultures were found in the throats 
of from 7 to 29 per cent of the children 
monthly. Thus we may say the monthly 
carrier rate for these children is from 7 to 
29 per cent and the cumulative carrier rate 
for the school year is approximately 50 per 
cent. 

The incidence of clinically manifested re- 
spiratory infection accompanied by positive 
cultures has remained relatively low through- 
out the study and has been independent of 
the existing carrier rates or the treatment 
programs which were instituted for pur- 
poses of comparison. Even in the group 
with positive cultures, most of the children 
had symptoms of undifferentiated respiratory 
tract illness. 

Similar observations have been made in 
widely separated sections of the United 
States, suggesting that streptococci in the 
throats of children may be more frequent 
than has been suspected. Quinn and his as- 
sociates,° reporting from Nashville, Tenn., 
found carrier rates for hemolytic strepto- 
cocci among school children considerably 
higher than in our schools. Their cumulative 
carrier rate for the school year ranged from 
57 per cent to 88 per cent. From Miami, 
Florida, Streitfeld and Saslaw™’ have re- 
ported a 36 per cent carrier rate. Similar 
figures have been reported from San Fran- 
cisco by Rantz™ and from England by 
Holmes and Williams."? 

These observations have a direct bearing 
upon community programs for the preven- 
tion of the primary attack of rheumatic fe- 
ver and bring to light the first pitfall in de- 
tection and control of the infection. 

In 1950, Bunn and Bennett"® initiated a 
program in Youngstown, Ohio, designed to 
discover and to treat all streptococcal in- 
fections found in school children. A public 
health nurse obtained cultures from the 
throats of children who complained, either 
in the school or at home, of sore throats 
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or who showed other symptoms of upper 
respiratory infection. If the throat culture 
was positive for beta hemolytic streptococ- 
cus, penicillin was recommended in full 
therapeutic dosage. Similar programs, with 
some variation from community to com- 
munity, have developed with the support 
of local heart associations and other local 
health agencies. 

If, however, so many apparently healthy 
children have streptococcus in their throats 
with no evidence of infection, 50 per cent 
in Philadelphia, 90 per cent in Tennessee, 
and 36 per cent in Florida, should all these 
children be given large doses of penicillin 
for the recommended 10-day period? Peni- 
cillin is not without some danger; in some 
casés it may cause drug reactions. Fortu- 
nately, reactions are few and usually mild, 
but they do occur and sometimes may be 
severe. We do not, therefore, have a com- 
pletely harmless drug; we must weigh the 
importance of giving the drug against the 
dangers of not giving it. 

As a result of the accumulated evidence, 
such as that cited here, we may question 
the efficacy of those programs which are 
based upon mass cultures from the throats 
of school children and upon penicillin treat- 
ment for the children found to harbor strep- 
tococci. We feel that a far better approach 
is to place the situation where it properly 
belongs, in the hands of the family physician, 
relying upon him to determine whether any 
child with a severe cold, sore throat, or 
tonsillitis may have an infection due to the 
streptococcus. It then becomes the further 
responsibility of the family physician to de- 
cide upon the course of penicillin treat- 
ment. 


PRIMARY PREVENTION OF 
CONGENITAL HEART 
MALFORMATIONS 


Before leaving the subject of primary pre- 
vention of heart disease in children, mention 
may be made of primary prevention of con- 
genital malformations of the heart. Here 
we are in a very limited position. We know 
that rubella contracted by a woman in the 
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first trimester of pregnancy may be followed 
by congenital defects in the infant. The risk 
of congenital defects of the heart and great 
vessels has been estimated at about 20 per 
cent.** This knowledge leads to the hope 
that some method may be found to induce 
rubella or to produce active immunity in 
girls before the childbearing age. For the 
present, passive immunity may be induced 
by immune globulin administered to the 
pregnant mother known to be exposed to 
rubella. Other than this, primary prevention 
of congenital cardiac defects is not suscep- 
tible to public health measures. Decision as 
to whether or not to interrupt a rubella- 
complicated pregnancy remains a decision to 
be made by the individual patient and the 
physician. 


SECONDARY PREVENTION 


Let us then turn to secondary prevention, 
to the situation in which primary prevention 
has failed and the aim is to avoid the un- 
favorable sequelae of rheumatic fever, rheu- 
matic heart disease, or congenital heart dis- 
ease. 

We are now back in an area where pub- 
lic health measures and community pro- 
grams are available. These public programs 
have one element in common: the identifica- 
tion of the vulnerable individual. For the 
child with a congenital cardiac defect, it is 
important that his condition be known and 
that he be under medical observation so 
that surgical repair may be undertaken when 
deemed advisable. It is important that the 
child who has once had rheumatic fever or 
rheumatic heart disease be continually un- 
der medical care so that he may have con- 
tinuous prophylactic treatment to prevent 
recurrence of the disease.* 

Again, we are confronted by pitfalls born 
of the specific challenge to find the vulner- 


*The prophylactic treatment rec ded by the 
American Heart Association for the prevention of recur- 
rences is one of the following’: (1) benzathine penicillin 


G., 1,200,000 units intramuscularly once a month, (2) sul- 
fadiazine, 0.5 to 1.0 Gm. orally once a day, or (3) peni- 
cillin, 200,000 to 250,000 units orally once or twice a day, 
twice daily probably being more effective. 
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able child and to bring him under proper 
medical care. 

Experience with the school children of 
Philadelphia provides additional help in the 
solution of this problem. In Philadelphia, in 
conformity with state law, all school children 
are required to have a physical examination 
upon first admission to school and at peri- 
odic intervals thereafter. These examina- 
tions are, for the most part, conducted in 
the school by a school doctor. It often hap- 
pens that the school doctors are internists or 
general practitioners who are not altogether 
familiar with the physical examination of 
children. To such physicians, a heart mur- 
mur is a dangerous sign. Too often they do 
not realize that a large proportion of nor- 
mal, healthy children have functional or in- 
nocent murmurs which have no pathologic 
significance. It is not surprising, therefore, 
that the conscientious school doctor, upon 
hearing a murmur, takes advantage of avail- 
able referral to an established cardiac clinic 
for definitive diagnosis of these murmurs. 
In the Philadelphia system these children 
were considered to be “cardiac suspects.” 
At the clinic, both the child and his mother 
cannot help but be impressed with the at- 
tention that is being given to the examina- 
tion of the heart. Very likely the child is 
made to stand in front of a fluoroscopic 
machine in a dark room which may scare 
him; perhaps also he has a blood sample 
taken from his arm which hurts him. At last, 
when all this is over, the doctor may say 
with a happy smile, “Don’t worry, Mother, 
your child has one of these murmurs which 
we call functional, and it is no cause for 
concern.” The mother does not know what 
functional means, but the chances are that 
she does know what murmur means. This, 
to her, and perhaps also to her child, indi- 
cates a leaking valve and implies heart dis- 
ease. The mother cannot avoid the idea 
that her child should be handled with spe- 
cial care and perhaps restricted in his ac- 
tivities. Too many children have developed 
cardiac neuroses from such procedures and 
others have actually been turned into car- 
diac invalids." 
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Number 
of 
Children 
~ 4000 - 
Doubtful 
(1492) 


~ 3000 - 
No Heart Disease 
(3948 = 86%) 
Innocent 
Murmurs 
(1572) 
2000 - 
- 1000 - 
Rheumatic 
(1535) 


Doubtful (163 = 3.5% 
Congenital (233 = 5.1% 
Rheumatic (255 = 5.5%) 


Initial Examination Cardiac Re-evaluation 


Fig. 1. Results of cardiac re-evaluation of 4,599 
Philadelphia school children from 1951 to 1955. 
(Adapted from the data of Friedman and 
Wells.*®) 


To attack this problem, a so-called sec- 
ondary screening program was initiated in 
the school system of Philadelphia."* Any 
child found to have a heart murmur during 
the school examination is seen again by ap- 
pointment in familiar grounds at the school 
by a cardiac consultant or a pediatrician 
who is familiar with pediatric cardiology 
and the fact that nornial children have in- 
nocent murmurs that may be looked upon 
as normal heart sounds and that are not 
indicative of any disease or trouble. When 
this program was first instituted in Phila- 
delphia, it was found that 86 per cent of the 
children in whom heart murmurs were 
heard in the first school examination were, 
as a result of the secondary screening pro- 
cedure, found to have normal, healthy 
hearts (Fig. 1). Consequently, for approx- 
imately 4,000 children in school during the 
period 1951 to 1955, anxieties and fears 
were avoided which otherwise might have 
resulted from referral to a cardiac clinic. 
Only 14 per cent of the children found to 
have heart murmurs were considered to 
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warrant further study and investigation in 
a cardiac clinic. This type of program is 
preventive medicine in a very real sense. 

We have gone one step further in our 
efforts to develop effective methods of early 
detection of heart disease among school 
children, while at the same time avoiding 


the pitfalls of overenthusiasm and overdiag- / 


nosis.’ This further step, as described be- 
low, also bears upon the school health ex- 
amination. 

It is important to remember that the 
school health examination is a screening 
procedure, limited to the purpose of finding 
those children who have some signs or symp- 
toms of disease or defect. This is as far as 
this examination is generally supposed to go. 
For those who are found to have some evi- 
dence of trouble, further procedures are in- 
dicated. Definitive diagnosis and treatment 
are appropriately left in the hands of the 
family’s own physician or to the clinic that 
they attend. 

Since, then, the purpose of the school 
health examination with regard to the heart 
is to detect evidence of rheumatic fever, of 
rheumatic heart disease, or of congenital 
defects, it seemed that it might be very in- 
teresting to use the simple device of asking 
the parents a few specific questions designed 
to reveal evidence of rheumatic fever or 
heart disease. A questionnaire was prepared 
and completed by the parents when the child 
entered school. It included such questions 
as: Has your child had any heart trouble? 
rheumatic fever? joint pains? Information 
gained from this source could then be com- 
pared directly with information obtained 
from the school doctor’s physical examina- 
tion required for these same children. 

The results of this study are not yet com- 
plete but the data already collected are most 
revealing. In a group of approximately 
17,000 children entering the first grade at 
ages 5 to 6, the physical examination 
showed definite evidence of congenital heart 
disease in 7 children. But the parents of 4 
of these children already knew of the con- 
dition. The physical examination procedure, 
therefore, disclosed only 3 cases of congeni- 
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tal heart disease, evidence for which had not 
appeared on the questionnaire. Of these 
three, 1 was diagnosed as an auricular sep- 
tal defect and 2 as ventricular septal de- 
fects. With regard to rheumatic heart dis- 
ease, the physical examination confirmed or- 
ganic mitral insufficiency in 2 children whose 
parents already knew of the heart trouble. 
This group of 5- and 6-year-olds, is some- 
what young for rheumatic heart disease as 
the greatest incidence is found among 7- to 
9-year-olds. Nevertheless, 2 cases among 
17,000 children, a rate of 1.1 per 10,000 is 
less than expected. Combining the cases of 
congenital and rheumatic heart diseases, the 
number of all forms of heart disease is 9 for 
the total group or a rate of 5.3 per 10,000. 

Just what is accomplished by the time, 
effort, and money expended in the physical 
examination of the heart in the traditional 
school health examination? If one assumes 
that palpation, percussion, and auscultation 
of the child’s heart can be accomplished in 
5 minutes in the screening procedure of the 
school health examination, a little arith- 
metic indicates that about 1,400 doctor 
hours were spent in the pursuit of heart 
trouble among these 17,000 children. The 
monetary value can then be assessed at 
whatever hourly rate of pay may be con- 
sidered appropriate for the services of the 
school doctor. And this does not take into 
consideration the time of the school nurse 
who customarily is in attendance at the ex- 
amination. 

If the procedure yielded important re- 
sults, certainly one would not wish to meas- 
ure its value in any such mercenary manner. 
But does it yield important results? Among 
17,000 school children, 3 cases of congenital 
heart disease were discovered: 1 auricular 
septal defect and 2 ventricular septal defects. 
Having made this discovery, the conditions 
were not such as to require any change 
whatever in the activities of these children. 
It could even be suggested that these chil- 
dren might be better off without the knowl- 
edge of their cardiac defects and the re- 
sulting danger of cardiac neurosis. 

The question may, therefore, be asked, 
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although it borders on medical heresy, if 
auscultation of the chest in the screening 
procedure of the school health examination 
should be discontinued in favor of informa- 
tion obtained from the parents. The evi- 
dence suggests the latter course. 

These then are some of the responsi- 
bilities which advancing knowledge of pre- 
ventive medicine places upon the practicing 
physician and upon public health agencies. 
Here too are some of the pitfalls that may 
result from overdiagnosis and from over- 
enthusiasm in the control of heart disease 
in children. 
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Tuts 6 pound, 9 ounce male infant was 
admitted at 14 hours of age because of 
marked abdominal distention and green 
vomitus, present since shortly after birth. He 
was born after a normal pregnancy with un- 
complicated delivery. 

One previous pregnancy had produced a 
girl, now 1% years of age, with cystic fibro- 
sis of the pancreas. Apparently because of 
this history, the mother received a special 
diet throughout her pregnancy. 

On admission, vital signs were: tempera- 
ture 97.6° F. (axillary), respirations 60 per 
minute, and pulse 148 per minute. The ab- 
domen was markedly distended with purplish 
discoloration to the right of the umbilicus. 
There was marked respiratory distress, pre- 
sumably secondary to great abdominal dis- 
tention, with grunting respirations. Though 
the abdomen was quite tense, there were 
palpable loops of intestine. 

On admission the hemoglobin was 16.9 
Gm. per cent and leukocytes were 59,200 
per cubic millimeter of blood. A urine speci- 
men was unremarkable. Roentgen examina- 
tion of the chest and abdomen showed fluid 
levels in a few loops of bowel in the left 
upper quadrant, no gas elsewhere, and a 
granular appearance with streaks of density 
suggesting calcification. 

On the first hospital day, during laparot- 
omy, the surgeon found extensive fibrous 
adhesions throughout the entire abdomen 
with great thickening of the peritoneum and 


of the serosa of the intestines. There was no 
free fluid. Much of the distal small bowel 
was a matted mass of loops which could not 
be dissected apart without undue trauma, 
and the contained stool was puttylike to 
palpation. Accordingly, a loop ileostomy was 
performed at a point where the intestine was 
free, somewhat proximally. Three days post- 
operatively the bilirubin was 7.2 mg. per 
cent direct and 17.2 mg. per cent total; the 
hemoglobin was 14 Gm. per cent. After a 
somewhat stormy initial course, the baby 
began to improve, taking feedings, and stool- 
ing through the ileostomy, but only a little 
mucus was obtained on rectal irrigations. 

A second operative procedure was done on 
the fifteenth hospital day, because, despite 
administration of Viokase, signs of intestinal 
obstruction continued, which was confirmed 
by x-ray study. The child was unable to 
retain a barium enema. At this time, the 
previously described mass of matted terminal 
ileum, part of which was necrotic, was re- 
sected; the whole segment measured 34 cm. 
in length. The meconium contained in the 
bowel showed 4 plus tryptic activity at 1/120 
dilution and contained much albuminlike 
protein. A Mikulicz double-barrel enteros- 
tomy was constructed between a small piece 
of terminal ileum which remained just above 
the cecum and a piece of small intestine 
estimated to be about the mid-small bowel. 
A spur-crushing clamp was applied soon 
after this second operative procedure, and a 
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third operation was performed on_ the 
twenty-first hospital day, consisting of an ex- 
traperitoneal closure of this ileostomy. A 
sweat test was performed by iontophoresis at 
this time. 

The child did amazingly well during the 
next 2 weeks, although weight gain was slow. 
This latter was thought to be due to a rapid 
gastrointestinal transit time, which was meas- 
ured at 30 minutes on one occasion by giving 
some carmine red dye by mouth and noting 
the time of its appearance at the anus. The 
infant was maintained on Kaopectate, a fat- 
free formula, Viokase added to the formula, 
and broad-spectrum antibiotics. A streaky 
infiltration of the lungs was noted during 
the fourth hospital week, coincident with 
slight temporary deterioration in his over-all 
state, but this soon cleared under antibiotic 
treatment. He was discharged on the forty- 
seventh hospital day, weighing 5 pounds and 
7 ounces. 

Followed at periodic intervals, the child 
has done well over the past 10 months, al- 
though weight gain has not been rapid. 

Dr. Smney Farser. Today we ask Dr. 
Harry Shwachman to start the discussion. 

Dr. Harry SHwacuMan.* I think that 
this is a straightforward but most unusual 
case and that the surgical service should be 
congratulated on their success in treating this 
very sick baby with intestinal obstruction. 

Before discussing the intestinal obstruction, 
I would like to say, too, that this patient has 
cystic fibrosis and we hope to follow him in 
our Nutrition Clinic. 

Dr. Gorvon F. Vawrer. This patient and 
his sister are scheduled to make their first 
visit to the Nutrition Clinic next week. 

Dr. SHwacHMAN. The mother was on 
a special diet which is not specified. A num- 
ber of investigations have shown that the 
diet in pregnancy can influence the product 
considerably. Not only exhausting physical 
work but also grossly inadequate diets may 
result in premature labor. Miss Bertha 
Burke, working in the Harvard School of 


*Dr. Shwachman is Associate Clinical Professor of Pedi- 
atrics, Harvard Medical School at The Children’s Medical 
Center, Boston, Mass. 
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Public Health with Dr. Harold Stuart and 
the group at the Boston Lying-in Hospital, 
has for many years been working on this 
problem. We asked their advice and help in 
studying mothers who have previously given 
birth to children with cystic fibrosis. This 
was done because Dr. Dorothy Andersen in 
New York initially had extremely promising 
results, suggesting apparent protection from 
cystic fibrosis, in a series of 30 pregnancies 
in families having known cases of the dis- 
ease. Since then, many additional families 
have been studied and we shall look forward 
to Dr. Andersen’s report. 

These mothers were given 2 high-protein 
diet, plus a very generous allowance of the 
water and fat soluble vitamins. We tried Dr. 
Andersen’s diet in over 30 families in which 
a number of children were born with cystic 
fibrosis. We have reason to believe that if the 
mother has an adequate diet during preg- 
nancy, her baby has an increased chance to 
be healthy. The prevention of a genetically 
determined disease by dietary factors during 
pregnancy is a concept I find difficult to 
accept, as much as I would like to do so. 
However, one can draw on numerous ex- 
amples of hereditary disease in which 
dietary manipulations may alleviate some of 
the symptoms. The most outstanding finding 
in our study was that many of our mothers 
have very poor diets during pregnancy as 
well as at other times, and many of them 
dislike milk intensely. 

To return to this child, everyone suspected 
intestinal obstruction, perhaps a low obstruc- 
tion, because of the green vomitus. With 
duodenal obstruction one would not expect 
green vomitus or abdominal distention. 
There were palpable loops of intestine, a 
finding consistent with intestinal obstruction 
and suggesting firm content. An elevated 
white blood cell count may accompany 
meconium peritonitis. 

Perhaps the most useful of all laboratory 
procedures is an immediate x-ray examina- 
tion. The x-rays might tell us the level of 
the obstruction and whether the changes 
suggest meconium ileus because of the air 
entrapped in solid material, as Dr. Farber 
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noted many years ago and which Dr. Neu- 
hauser’ reported in a paper about 13 years 
ago. 
Dr. Georce B. C. Harris. The first x-ray 
(Fig. 1) shows a marked degree of abdomi- 
nal distention. Gas fills the upper loops of 
the small bowel and there are a few fluid 
levels present. The rest of the abdomen is 
quite homogeneously opaque and on the 
films themselves there are streaks of calcifi- 
cation in the abdomen, indicating meconium 
peritonitis. There is a little evidence of mix- 
ture of the intestinal contents and air in 
some of these loops but it is not the classical 
picture of meconium ileus. We now recognize 
that this particular finding occurs in only 
40 to 50 per cent of patients with meconium 
ileus; the rest of them present with signs of 
intestinal obstruction. I would suspect that 
we are dealing with a high intestinal ob- 
struction (only a few loops of small bowel 
are outlined). The large soft tissue mass 
suggested in the lower abdomen probably 
represents a volvulus or a great matted mass 
of intestine. This is something one would 
come to recognize from previous experience. 
Prior to the second operation there is still 
evidence of a disturbance in motility and 
one would suspect that there is still some 
degree of intestinal obstruction. There is very 
little evidence of pulmonary consolidation. 

In the last examination, when the patient 
was over | month of age (Fig. 2) there were 
multiple air-fluid levels throughout the small 
bowel indicating a nonspecific disturbance 
in motility, but nothing to indicate mechani- 
cal obstruction at this time. The lungs were 
quite clear then. 

Dr. SHwacHMAN. The impressions gained 
from examination of the x-rays were borne 
out by the findings at laparotomy. This 
peritonitis was probably present for a long 
time, with rupture of the intestines before 
birth, so that sufficient time had gone by to 
permit the meconium to become calcified. I 
do not know exactly how long this went on, 
but it could have been 1 or 2 months. The 
bowel contained stool which was puttylike to 
palpation as is characteristic for meconium 
ileus. 
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Fig. 1. X-ray taken on admission. Abdominal dis- 
tention with a few fluid levels and generalized 
“ground glass” density with streaked heavier 
densities are seen. 


Fig. 2. Final x-ray. Nonspecific disturbance in 
motility is suggested. 
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I think many surgeons would feel pretty 
hopeless when presented with this matted 
mass of intestine. Dissection is obviously im- 
possible and one would feel that the best 
thing to do is to relieve the obstruction by 
loop ileostomy, and hope that the baby 
would gain sufficient strength to permit a 
later corrective operation. This is exactly 
what happened. The jaundice which de- 
veloped could be a result of a number of 
factors: immaturity of the liver, peritonitis, 
or perhaps some infection and associated 
hemolytic process, but this baby had tremen- 
dous vigor and survived this initial stormy 
course. At the second operation, approxi- 
mately 2 weeks later, a more definitive pro- 
cedure was carried out and 34 cm. (or about 
15 inches) of intestine had to be removed. 

This brings up the question as to how 
much of the intestine one can remove from 
a small baby and hope for survival with ade- 
quate nutrition and growth. This is not the 
longest segment that has been removed from 
a baby without any difficulties later on, in so 
far as growth is concerned. In the large 
number of patients with meconium ileus who 
have been operated on here, as much as 3 
feet or more have been taken out and the 
baby, when subsequently followed, showed no 
evidence of deficiency of vitamin B,,. or other 
factors in growth which could be directly 
ascribed to inadequate length of small in- 
testine. I feel sure that one can remove as 
much as half of the small intestine and not 
necessarily interfere with nutrition and sub- 
sequent growth. There may be, as there is in 
many cases of meconium ileus, vitamin K 
deficiency. We have come to recognize this 
as a very important deficiency which can 
always be prevented by adequate dosage of 
vitamin K. This is not a long-term nutri- 
tional failure as implied by growth failure 
and the possible lack of hematopoietic fac- 
tors (folic acid and vitamin B,;). 

I doubt very much that there were fistu- 
lous tracts, despite the slow weight gain and 
rapid gastrointestinal transit time. I think 
that we were originally dealing with a 
meconium ileus that ruptured during intra- 
uterine life, probably with some complicating 
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form of obstructive lesion, such as adhesions, 
volvulus, or secondary atresia. Dr. Zuelzer* 
reported, in one of his cases of meconium 
ileus, the occurrence of complete intestinal 
atresia, in which he thought the granulom- 
atous reaction to meconium and the rup- 
ture that had taken place at the site, with 
subsequent formation of fibrous tissue and 
scar tissue, ended up as something indis- 
tinguishable, grossly, from atresia. It is 
important to emphasize again that atresia 
(sometimes multiple) may be a complication 
of meconium ileus. 

The diagnosis of meconium ileus in this 
patient would be strongly suspected on the 
basis of the positive family history and the 
x-ray, although meconium peritonitis with 
calcification may occur in the absence of 
cystic fibrosis. The Farber test,* based upon 
the presence of squames in meconium, can 
be of great help in trying to determine 
whether one has atresia or not. If one 
found the epithelial cells distal to the site of 
obstruction, then one could be sure that this 
baby had a patent intestinal lumen at one 
time, and that the obstruction was acquired 
relatively late, or was “secondary.” I expect 
that Dr. Vawter will tell us that beyond the 
point of obstruction he found epithelial cells 
from the vernix. We gave up duodenal 
intubation as a diagnostic procedure in cases 
of neonatal intestinal obstruction in 1940 or 
1941, since we obtained only a fraction of a 
cubic centimeter of duodenal fluid after hav- 
ing a duodenal tube in place for about 2 
hours. The babies are usua!ly too sick, and I 
do not believe anyone would advocate this 
preoperatively. 

This type of case is a surgical emergency 
and we are interested only in opening the 
abdomen to look around and to do what 
can be done. 


For the past year our group, especially Dr. 
Ezra F. Elian, has been using the ionto- 
phoresis sweat test, and for the past 8 or 9 
months we have done sweat tests by this 
method exclusively. In another case of intes- 
tinal obstruction, Dr. Elian has done the 
iontophoresis sweat test when the baby was 
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about 10 to 12 hours of age, prior to the 
surgical procedure. The chloride value of 
123 mEq. per liter in 60 mg. of sweat was 
extremely high. This baby was later operated 
on and found to have meconium ileus. The 
sweat electrolytes in our present patient 
showed a chloride concentration of 109.1 
mEq. per liter and a sodium concentration 
of 83.5 mEq. per liter. However, this test 
cannot be expected to yield good results in 
all early cases because in 6 normal babies 
that he tested at 1 day of age, he was not 
able to get enough sweat to do an analysis. 
Perhaps there is a difference in babies with 
meconium ileus in that they may produce 
more sweat. This is one of our current prob- 
lems. 

Another diagnostic procedure which may 
be of some help is the chemical analysis of 
meconium. The abnormal meconium con- 
tains a large amount of serum protein.‘ It 
constitutes a great percentage of the total 
protein present. Dr. Green, Dr. Clark, and 
I presented some chemical experiments with 
meconium from patients with meconium 
ileus. We found that, using three different 
techniques, the chemical precipitation test 
with 10 to 20 per cent trichloroacetic acid 
gave a strongly positive reaction from the 
water extract of the meconium in meconium 
ileus patients but in normal babies gave 
no reaction whatsoever. Electrophoresis 
experiments were carried out with the 
water extracts of meconium and most of 
this protein fraction migrated like albumin. 
Immunologic tests demonstrated that the 
major fraction in the meconium was albu- 
min. Since normal meconium does not con- 
tain albumin, this test can be helpful. At- 
tempting to demonstrate trypsin in the me- 
conium is not very useful because 75 per 
cent of normal babies have no trypsin in 
their meconium. This may be a matter of the 
rapidity with which meconium is passed. 

I do not think we should go into the medi- 
cal treatment of this baby at this time. 

Dr. Harris. I would like to return to the 
point concerning the atresia secondary to the 
meconium ileus. 

In approximately one half of the infants 


Clinical pathological conference 555 


with meconium ileus we can only make a 
diagnosis, if we are fortunate, of intestinal 
obstruction. It can simulate obstruction from 
atresias of the small bowel on a develop- 
mental basis or can sometimes perhaps be 
confused in patients who have infantile 
Hirschsprung’s disease, so that on the basis of 
the x-ray «xamination alone we really cannot 
always make the diagnosis of meconium ileus. 
We are coming more and more to recognize 
that patients in whom there is a roentgen 
appearance suggestive of congenital atresia of 
the small bowel have a good chance of hav- 
ing an atresia secondary to meconium ileus. 

Dr. Farser. Dr. Longino, would you like 
to say something? 

Dr. LurHer Lonetno. Only to agree with 
Dr. Shwachman on the diagnosis of this case. 
We are coming to recognize that more chil- 
dren witih meconium ileus have atresia, un- 
doubtedly secondary to perforation during in- 
trauterine life. Those that Dr. Harris says 
you cannot be positive of, you do not always 
have to be positive of, since you know the 
child is ix trouble and requires operation as 
soon as possible. We like to carry out surgi- 
cal procedures in one or more stages, as was 
done in this child, not only with meconium 
ileus but with some cases of atresia. These 
are not very traumatic procedures, unless 
there are very marked adhesions, as in this 
instance, and many operations can and prob- 
ably ought to be done under local anesthesia, 
particularly those with meconium ileus. 
Whether or not the anesthetic gases have 
anything to do with stirring up pulmonary 
difficulties later on we do not know, but we 
would rather do without, if possible. We do 
a lot of Mikulicz ileostomies, which consist 
of bringing two loops of bowel up side by 
side, like a double barrel shotgun, suturing 
them in this position. The involved bowel can 
be brought outside the abdomen and then 
resected. Then a clamp is used to cut off 
the blood supply gradually, the tissue between 
the blades of the clamp dies, and the two 
loops become sealed to each other. It is very 
easy to do this under local anesthesia. The 
stoma is closed extraperitoneally and at no 
time do you contaminate the peritoneum of 
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the child. These ileostomies are done at the 
junction of the dilated loop where there is 
liquid meconium and puttylike material. 
After the ileostomy we use pancreatic enzyme 
preparations to help to irrigate the lower 
loop. As soon as the lower loop of the intes- 
tine is opened and irrigated, the ileostomy is 
closed. We have actually done some ileos- 
tomies in the jejunum and have been success- 
ful. Usually this means that as soon as the 
operation is over, you must put on a clamp 
so as to reduce the time of marked fluid and 
electrolyte loss. I do not know how much 
intestine one can remove, or how it was 
measured in this case. Meaningful measure- 
ments of the length of intestinal segments are 
very difficult, since one can double or triple 
the length of a loop, depending upon the 
care with which it is dissected. I doubt if we 
really did take 34 cm. of bowel in this case; 
it could be more. 

I think that reports from St. Christopher's 
by Pilling and his associates state that they 
left anywhere from 6 to 10 inches of small 
bowel in 2 children. The children had quite 
a difficult course for a time but they finally 
were put on a fat-free diet, and are said to 
be all right at the present time. I just can’t 
answer how much of the small intestine you 
can take out. I think it varies with the in- 
dividual. 

In the 14 years I have been here, treat- 
ment of these babies with meconium ileus has 
gone through a number of cycles. We have 
largely abandoned intubation with decom- 
pression and irrigation as primary treatment, 
just as we have given up primary anastomosis 
after loop resection. I think, looking back to 
1947, 1948, and 1949, we might have had 
one live child out of 8 to 10 of these patients 
in a year. With our present approach we are 
reversing these statistics. 

Dr. Suerwin Kevy. Is this a little early 
for the symptoms of meconium ileus to be- 
gin? 

Dr. Lonerno. It is not. We have seen ob- 
struction in these children so bad that there 
was difficulty in delivery, because of abdom- 
inal distention, sometimes with huge volumes 
of peritoneal fluid. 
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Fig. 3. Surgical specimen. A tightly coiled mass 
of intestinal loops is firmly bound by adhesions. 
In the center of the coil the small gray curled 
structure represents the site of atresia. 


Dr. Harris. Despite the remarkable suc- 
cess of the present method, there have been 
later complications and I thought that Dr. 
Longino would like to say a word about 
them. 

Dr. Lonetno. I think that Dr. Harris is 
speaking of what we here call the “blind 
loop syndrome.” We use the term more 
broadly than some people. A blind loop or 
pouch of intestine may be formed by the 
method of opening the two loops under the 
clamp. A few of these “blind loops” have 
been complicated by bleeding later on, or by 
partial intestinal obstruction. In these cases 
we have reoperated, resected the blind loop, 
and have done an end-to-end anastomosis. 
However, having to do this is better than 
having no child at all. 

A Puysician. Should we suspect some- 
thing concerning the baby’s liver function on 
the fourth day of life, when he has a propor- 
tionally high direct bilirubin. I know chil- 
dren with cystic fibrosis have cirrhosis, but 
they are usually older ones. What is the 
hepatic situation in this case? 

Dr. SHwacHMAN. We do not know. 

Dr. Vawter. Of a series of 8 infants with 
meconium ileus complicated by actual intes- 
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tinal atresia, 3 had focal obstructive biliary 
lesions in the liver at autopsy. This is an un- 
usually high incidence. Unfortunately, these 
patients did not survive the first few weeks 
of life. These results parallel those of Dr. Jay 
Bernstein in Detroit, who noted this in one 
of 3 similar cases. We wonder whether the 
liver is peculiarly susceptible to involvement 
in patients who have this type or severity of 
meconium ileus. Obstructive biliary lesions 
seen at this age are sometimes comparable 
to the characteristic hepatic lesion of older 
patients with cystic fibrosis. 

Dr. Harris. The Neuhauser sign of mixed 
gas and meconium suggesting meconium ileus 
is also seen in infantile Hirschsprung disease, 
but that is most unusual. Dr. Harvey White 
observed that most of the patients who have 
meconium ileus (uncomplicated by volvulus 
or secondary atresia or peritonitis) will show 
an absence of fluid levels when the x-ray 
films are taken in the upright position. Pre- 
sumably, if you observe these children at an 
early enough stage, and they have not been 
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given anything by mouth, the secretions of 
the intestinal tract are sufficiently viscid so 
that they will not form air-fluid levels. He 
also pointed out that when the roentgeno- 
gram of a patient reveals both the Neuhauser 
sign of meconium ileus and fluid levels, one 
can suspect some underlying complication, 
such as volvulus, with the meconium ileus. 

Dr. Farser. Dr. Vawter, will you give the 
findings in this patient? 

Dr. Vawter. This case exemplifies the 
fact that there can be organic obstruction 
of the intestine in patients with meconium 
ileus. This patient had three different lesions, 
potentially accounting for such a complica- 
tion. The specimen removed at the second 
operation (Fig. 3) is a tightly coiled, turban- 
like mass of distended bowel heavily matted 
together by dense adhesions resulting from 
intrauterine rupture of intestine and, in 
themselves, capable of causing obstruction. 
Second, there is a volvulus which is not rare 
in meconium ileus, and which probably ac- 
counts for the rupture. Third, barely visible 


Fig. 4. Microscopic cross-section of site of atresia. Intraluminal, mural, and peritoneal 
granulomatous response to meconium has become fibrotic and calcified after extensive necrosis. 


(Toluidine blue-eosin. x25.) 
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in the center of the gross specimen is a region 
of acquired atresia which may be the lesion 
which initiated the volvulus. 

As. Dr. Shwachman prophesied, this pa- 
tient did have squames distal to the site of 
obstruction, indicating that the squames were 
present in the meconium some time before 
the obstruction occurred, perhaps around the 
fourth month of gestation. 

Microscopically, the segments of the bowel 
show all the classic changes of meconium 
ileus. It is not hard to visualize how disten- 
tion, inspissation of secretion, and the pres- 
ence of meconium may lead to slitlike rup- 
ture of the intestinal wall, with dissection in 
the submucosa to produce a granuloma or 
eventually lead to ulceration and necrosis of 
the entire thickness of bowel wall. In the 
cross section of the bowel through the site 
of the acquired atresia, a very extensive 
fibrous peritonitis with the masses of calcific 
deposit forms around extruded squames and 
other cellular debris (Fig. 4). The muscular 
wall of the intestine can be followed part 
way around until it becomes totally necrotic 
and calcified. The rest of the submucosa is 
extensively involved by the meconium gran- 
uloma which led to complete obstruction. 

Such acquired atresia may be the only ob- 
structive lesion in the intestinal tract apart 
from the meconium ileus, and may on occa- 
sion be multiple. I believe Dr. Gross reported 
one instance in which there were three sep- 
arate sites of atresia of this nature in the 
small intestinal tract, so it behooves one to 
explore the abdomen carefully and exten- 
sively for the possibilities of multiple organic 
obstructions in such patients. 

Concerning the hepatic lesions in these pa- 
tients, it is a little difficult to be sure of their 
significance, since they were found in patients 
who came to autopsy at a very early age, and 
some may represent an ascending cholangitis, 
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secondary to the peritonitis or to other dis- 
ease. We should not be surprised if liver in- 
volvement ultimately came to be an impor- 
tant part of this patient’s disease. 

Dr. Farser. Thank you, Dr. Vawter. 

Dr. Shwachman, do you have anything to 
add? 

Dr SHWACHMAN. Prior to about 1947, 
most of the babies with meconium ileus who 
were operated on in this hospital did not sur- 
vive beyond a few weeks of age, or 1 or 2 
months, at the most. In 1947 we had one 
youngster who spent a number of months in 
the hospital. He had all the difficulties at- 
tending high ileostomy, with tremendous 
fluid losses and it was touch and go for many 
weeks. This boy has been followed regularly 
by us; he must be 12 or 13 years old by now. 
He attends school regularly and one would 
never know that there is anything wrong with 
him at the moment. I think the reason for 
this is that, once the surgical problem is cor- 
rected, the outlook depends entirely on how 
much pulmonary or hepatic difficulties these 
children get into. This patient has had no 
trouble whatsoever.® 
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COMMENTS ON 
CURRENT LITERATURE 


Psittacosis: exposure to infected turkeys 


IN spite of broad measures designed for suggest that the incubation period also varies 


its control in the United States, psittacosis as from 1 week to a month or more, depending 
a clinical disease in the human subject is in- apparently upon the extent of individual ex- 
creasing. According to a report by Scruggs’ posure. In epidemics among poultry work- 
in 1957, the number of reported cases in a ers, a short incubation period has character- 
single year (1955 to 1956) showed an in- ized the illness in those heavily exposed, as 
crease of 90 per cent (278 to 508 cases). This in “plucking rooms.” Serologic studies indi- 
increased incidence of the disease has been cate that subclinical infections occur which 
due in large measure to the marked increase frequently are unrecognized because of their 
in the number of psittacine birds being im- similarity to the common respiratory dis- 
ported into the United States or raised here eases. The duration of the illness may be 
for use as household pets. The increased in- short, terminating abruptly, or may pursue a 
cidence involves both children and adults. long, low-grade course for 3 months or more. 
In some areas of the country, transmission In infected birds the virus is present in the 
of the disease from domestic fowl is becom- blood and the tissues and is discharged with 
ing a problem of some importance. During regularity in the cloacal contents. Transmis- 
the 4-year period from 1948 to 1952, 5 out- sion to the human subject is usually by in- 
breaks among poultry workers were described halation of dried excreta but may occur also 
with clinical illnesses in 196 persons, 7 of from the handling of infected tissues and in 
whom died.* From 1952 to 1954, a total of rare instances by bite. While the disease can 
nearly 300 cases occurred, primarily among be transmitted by healthy birds acting as car- 
workers whose tasks involve the plucking and riers of the psittacosis virus, such cases are 
dressing of turkeys.* The disease in human mild as a rule. The rate of the attack and the 
subjects has been acquired also from other severity of the illness appear to be related to 
non-psittacine birds including pigeons, ducks, the infective dose. Birds with active infection 
guinea fowl, pheasants, and members of the are more likely to transmit the disease to man 
cuckoo family such as the road runner. than are the asymptomatic carriers. The dis- 
ease is not transmissible readily from one hu- 
The American Journal of Medicine for man subject to another; however, such trans- 
November, 1959, carried a timely and in- mission has been recorded, especially during 
formative article by Yow, Brennan, Preston, epidemic periods when there have been fam- 
and Levy.® This report deals particularly with ily outbreaks. In an epidemic in Louisiana 
the pathologic findings of psittacosis and in which 8 deaths occurred, 18 persons ac- 
describes 2 cases with liver involvement in quired the disease directly or indirectly from 
addition to the clinical and pathologic find- 1 patient.‘ 
ings usually considered characteristic. As the The current report by Yow and his asso- 
authors point out, the clinical manifestations ciates* describes a turkey-borne epidemic in 
of this disease vary widely. Recent reports Texas, and is concerned particularly with 
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the clinical and pathologic findings. A de- 
tailed epidemiologic study is reported else- 
where.° The usual course in severe infection 
is that of acute onset of fever with elevation 
between 103° to 105° F., the temperature 
remaining high for from 7 to 10 days and 
declining by lysis during the second or third 
week of the illness. Characteristically there is 
relative bradycardia, but in nearly all fatal 
cases the pulse soon becomes rapid and weak. 
Severe headache is a consistent feature, with 
myalgia, nausea, and vomiting variable in 
severity. Anorexia is a prominent feature of 
the disease. Little or no diarrhea is noted. 
The leukocyte count in psittacosis is low, as 
a rule, but in some instances may be slightly 
above the normal range. According to these 
authors, the most helpful laboratory finding 
with respect to diagnosis is the rising titer of 
complement-fixing antibodies during the 
course of clinical recovery. These are usually 
detectable by the end of the first week of ill- 
ness. In birds, the primary sites of the dis- 
ease process are the liver, the spleen, and 
the pericardium. In the human subject, the 
lung is involved most consistently, although 
there have been some patients who showed 
no clinical or roentgenographic evidence of 
pneumonia. As in other viral pneumonias, 
physical findings are not obvious during the 
first few days of fever. The sputum is scanty 
but in severe cases increases, especially dur- 
ing the stage of resolution. It is nonpurulent 
and mucoid in character. The cough is rela- 
tively inconspicuous in contrast to the severe 
cough which is characteristic of other forms 
of viral pneumonia. While some patients do 
complain of pain or soreness in the chest, a 
true pleuritis is rare. In birds, however, the 
disease is characterized nearly always by 
polyserositis. Splenomegaly is common in the 
more seriously ill patient and is apparent 
about the end of the first week. Signs and 
symptoms of pulmonary insufficiency are 
seen only in severe cases. Both experimental 
and clinical evidence has indicated that the 
tetracycline group of antibiotics exerts a sup- 
pressive effect upon the virus of psittacosis. 
These antiviral substances are not actually 
virucidal, however, and therapy must be ini- 


tiated early and continued for about 3 weeks 
in order to prevent relapse. 

These authors find it surprising that in 
view of the mortality reported for this dis- 
ease, so little information concerning its 
pathology has been recorded. The most pro- 
found changes caused by the disease in the 
human subject are seen in the lungs, but in 
those patients with the more severe clinical 
manifestations specific lesions may be seen in 
profusion in the liver, the spleen, and in a 
few instances in the brain (leptomeninges). 
In these respects the pathologic findings seen 
at autopsy of human subjects closely resemble 
those associated with the disease in birds. The 
pulmonary lesion is a lobular interstitial 
pneumonitis. The affected lung areas become 
consolidated and their “rubbery gelatinous 
consistency . . . is almost pathognomonic of 
the nature of the process.’** The hilar lymph 
nodes show a similar inflammatory process, 
“large numbers of swollen mononuclear 
macrophages distending the afferent lym- 
phatic sinuses.”* These hilar lymph node 
changes are characteristic also of other viral 
and rickettsial pneumonias. In the spleen the 
gross and microscopic changes are described 
as those of acute splenic tumor with mild 
reticuloendothelial proliferation, and in some 
instances focal necrosis. 

Changes in the liver have been described 
as those of a “nonspecific reactive hepatitis” 
with intralobular focal necrosis of liver cells. 
The degenerating cells are surrounded by 
hyperchromatic swollen Kupffer cells, occa- 
sional lymphocytes and rare polymorphonu- 
clear leukocytes. “Kupffer cell hyperplasia is 
noted throughout the liver, often with eryth- 
rophagocytosis and cytophagocytosis,”* and 
in some instances cellular parasitism of the 
Kupffer cells by the elementary bodies of 
the psittacosis virus is apparent. Mononu- 
clear cell increase in the portal tracts and a 
mild fat accumulation in the liver cells have 
been noted. The cardiovascular system may 
be involved to a variable degree; necropsy 
findings include dilatation of the right side 
of the heart, hypertrophy of cardiac muscle, 
cloudy swelling and fatty degeneration of the 
myocardium, interstitial edema, interstitial 
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infiltration with plasma cells and lympho- 
cytes, and subendocardial hemorrhages espe- 
cially in valvular regions. Interstitial myo- 
carditis has been described as a feature of 
fatal psittacosis in children.* Involvement of 
the kidney is characterized by hyaline glo- 
merular capillary occlusions. Patients report 
anuria with suprapubic discomfort; in some 
instances albuminuria is reported to be 
marked. Involvement of the nervous system 
has consisted of a “macrophagic and fibrin- 
ous or gelatinous arachnoiditis about the 
Sylvian fissures in the brain and medial por- 
tions of the cerebral hemispheres.” As a rule, 
no demyelinization and no neuronal degen- 
erative changes are apparent. 

In the current report by Yow and his asso- 
ciates,*> 24 patients with clinical psittacosis 
were studied in some detail. Two of the pa- 
tients hospitalized were gravely ill, and 1 
died. Both of these patients showed clinical 
and laboratory evidence of hepatitis and of 
altered renal function. While pathologic 
studies have revealed microscopic evidence 
of focal necrosis in the liver of patients dy- 
ing from psittacosis infection, clinical evi- 
dence of jaundice has not been reported pre- 
viously to the authors’ knowledge. In the 
fatal case of these 2 patients presented in 
detail, the necropsy findings included “bilat- 
eral severe interstitial pneumonitis; severe 
tracheobronchitis; acute segmented ‘toxic’ 
nephrosis (‘lower nephron nephrosis’) ; acute 
non-specific reactive hepatitis; and multiple 
focal lymphocytic meningitis.”* Elementary 
bodies of the type described in psittacosis in- 
fection were observed in the lung tissue and 
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within the cytoplasm of mononuclear macro- 
phages. In the opinion of the authors, “the 
jaundice, acute anuria, central nervous sys- 
tem signs and the severity of the pneumoni- 
tis” in these 2 severely ill patients “would 
strongly favor the generalized nature of psit- 
tacosis infection.” The importance of early 
diagnosis and the early initiation of tetra- 
cycline therapy is stressed, especially in those 
instances where definite exposure to the 
agent is known. 
RUSSELL J. BLATTNER 
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PEDIATRIC PROFILES 


Henry F. Helmbolz 


(1882—1958 ) 


From duty-directed mother, Henry 
Helmholz derived his perfectionist drive, and 
from his genial father, the habit of getting 
along with people. The combination became 
his rule of living. 

“He had set himself the objective of ex- 
cellence,” wrote a Hopkins’ classmate, “and 
whatever he did gives that impression.” 

Helmholz compressed his undergraduate 
days at the University of Wisconsin into 3 
years. During that time he was awarded 
letters in both basketball and track and was 
a tennis champion as well. He so success- 
fully managed his fraternity house that its 
finances were pulled out of the red. By the 
time he had graduated from medical school, 
he had not only been one of the top men of 
his class but he had won membership in 
the honorary fraternities of Phi Beta Kappa, 
Sigma Xi, and Alpha Omega Alpha. 

In 1906, the year Henry Helmholz was 
graduated from Johns Hopkins, Welch and 
his disciples were laying the groundwork of 
scientific research in American’ medical 
schools. Pathology and bacteriology were 
then, as chemistry is now, the keystone to 
the basic understanding of the processes of 
disease. Osler had begun his career as a 
pathologist. Whatever the clinical direction 
of one’s interests, pathology was considered 
the way to medical competence. Henry 
Helmholz chose that way and spent a year 
under Welch. The five papers published in 
the Bulletin of the Johns Hopkins Hospital 
of 1907 represent his year’s work and show 
the thoroughness and drive which character- 
ized all his activities. 


Fig. 1. 


Helmholz’s interest in pediatrics appar- 
ently resulted from his association with Dr. 
Charles Emerson, who was Resident Physi- 
cian at Johns Hopkins when Henry was a 
senior student. Emerson, whose name ap- 
pears as an author in the pediatric texts of 
that day, is described as “a person of deep 


| 
Aa 
562 


Volume 56 Number 4 


religious piety.” He organized a group of 
medical students to make “a study of the 
social and hygienic conditions existing in the 
homes of the dispensary patients.” While we 
have no knowledge that Helmholz was one 
of this particular group, his choice of pedi- 
atrics, Dr. Samuel Amberg thinks, must have 
been the result of Emerson’s influence. 

At the time Henry received his medical 
degree, pediatrics had barely emerged as a 
specialty in medicine. The Archives of Pedi- 
atrics was filled with reports of infectious 
diseases and problems of feeding. An un- 
usual clinical incident, such as “the third 
successful operation on pyloric stenosis in 
America” reported by Howland, occasionally 
enlivened its pages. The study and preven- 
tion of infant mortality were hardly a whim- 
per in the noise of the national scene. 
(Theodore Roosevelt was President.) Pedi- 
atrics was striving for recognition as a spe- 
cialty. Baginsky, in defense of pediatrics, 
had just written a spirited reply to Quincke 
who contended that only during the first 
few months of infancy did a child need 
specialized care. 

In Germany, however, a galaxy of pedi- 
atric investigators was engaged in_ basic 
physiologic studies. Concepts of disease were 
taking the place of case studies. It was the 
era of great personalities in European medi- 
cine. Heubner’s clinic in Berlin, Czerny’s in 
Breslau, and Escherich’s in Vienna provided 
the opportunities for the pediatric frontiers- 
man which Paris provided for the artist. 

Helmholz, having completed his Pathol- 
ogy Fellowship under Welch, spent a few 
months at the Contagious Disease Unit of 
the Boston City Hospital. Late in December, 
1907, he was married to Isabel Lindsay, who 
had just been graduated from Smith College. 
They sailed for Germany in January but not 
before interrupting their honeymoon to 
spend New Year’s with the family. 

The young Helmholzes lived in a multi- 
national pension on Charitéstrasse near 
Heubner’s clinic. Here Helmholz obtained 
an appointment as a volunteer assistant. His 
fluency in German, which he had acquired 
as a child from his family, and his training 
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Fig. 2. Students and teacher in the Department of 
Pathology at Johns Hopkins Hospital from 1906 
to 1907 are (upper row, left to right) Helmholz, 
Welch, and MacCallum, and (lower row) Fabyan 
and Whipple. 


in pathology stood him in good stead. He 
was soon engaged in his first. pediatric in- 
vestigation, his oft-quoted observations on 
“Duodenal Ulcer in Atrophic Infants.” At 
Finkelstein’s suggestion, he accepted a service 
in a Berlin Kinderfiirsorgestellung which 
gave him the background for his subsequent 
interest in the public health aspects of child 
welfare. 

Later, in Breslau, he was a fellow student 
of Krasnogorski, the famed Russian pedia- 
trician, who at that time was occupied with 
his early studies in conditioned reflexes. The 
1908 Jahrbuch fiir Kinderheilkunde con- 
tains, among other items, publications by 
each of these men, who had the good fortune 
to renew their friendship at later interna- 
tional meetings and at Leningrad when the 
Helmholzes visited him in 1927. 

In 1910 Helmholz returned to this country 
to start pediatric practice in Chicago. Fifty 
years ago pediatric practice had not reached 
the inflationary pattern taken as a matter of 
course by present-day graduates. Pediatrists 
were few, but parents clamoring for their 
services were even fewer. Since his consulting 
room was uninvaded, Helmholz found time 
to take on the directorship of the newly 
formed Infant Welfare Society of Chicago 
as well as to continue investigations in the 
laboratories of Rush Medical College, in- 
vestigations prompted by his Berlin studies. 
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In addition, he soon took a staff appoint- 
ment at the Children’s Memorial Hospital 
and one at the Sprague Laboratory where 
Dr. Amberg was director. 

Residents and interns who served under 
Helmholz remember that they had a deep 
affection and admiration for him—for the 
kind of person he was, rather than for any 
startling apocryphal diagnoses so often at- 
tributed to favored physicians. They recall 
his straight figure and brisk stride, as he 
paced through the hospital corridors, and 
his considerate and easy manner, mingled 
at times with a certain detached reserve. He 
was not “one of the boys.” Even as a student 
and as a fellow member of the Pithotomy 
Club, a social group of his Baltimore student 
days, a fellow student wrote, “he lacked the 
spectacular peccadilos . . . though he was 
often found giving first aid to fellow mem- 
bers whose enthusiasm for liquid refresh- 
ments surpassed their capacity to metabolize 
what they had ingested.” 

Neither in his medical rounds nor in his 
medical. writings was he given to dramatic 
expression. There was an occasional excep- 
tion as, when on rounds, an intern without 
telling the child what was about to happen, 
readied himself for opening a hot drum. 
The intern could never forget the tennis 
racket grip of the chief on his arm as he 
poised the paracentesis knife for its plunge 
nor the injunction never to inflict pain be- 
fore first acquainting the child with what 
he was about to do. Residents found it a 
special privilege to listen in when Dr. Helm- 
holz counseled with alarmed parents, for 
they learned the lesson that humaneness 
needs as much emphasis as methods of diag- 
nosis or modes of therapy. 

Helmholz drove in every morning from 
Evanston with Dr. Louis Sauer, a Sprague 
Fellow, and later his associate. Except for his 
rounds, he spent the morning in the Sprague 
Laboratory. 

Here he soon became involved in his in- 
defatigable search for the basic explanation 
of the urinary infections of childhood. One 
half of the more than 200 papers he wrote 
had to do with problems of the urinary tract. 
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His early investigations followed the custom- 
ary pattern of producing the disease in lower 
animals and studying the resulting sequences. 
In his later days at the Mayo Clinic, after 
a series of carefully contrived investigations 
of “the kidney as a filter,” his approach be- 
came pragmatic. During this time he wrote 
numerous reports on the therapeutic value 
of each newly discovered antibiotic or urinary 
antiseptic. Those who encountered him in 
his public health activities sometimes deplored 
the undue proportion of time he gave to the 
urinary tract studies, much of which, in the 
ever-accelerating pace of medical discovery, 
seemed headed for obsolescene or the brittle 
eternity of microfilm shelves. 

The Sprague Laboratory of the Children’s 
Hospital served as both a research section 
and a counseling area for problem cases. 
The residents, who were automatically 
Sprague Fellows and actually received their 
modest pay from the Sprague Laboratory, 
felt an equal loyalty to hospital and labora- 
tory. This arrangement, plus the quieter at- 
mosphere of the laboratory, brought about 
a close relationship between the residents 
and their respective chiefs, Dr. Helmholz and 
Dr. Amberg. 

There were countless acts of kindness and 
consideration which were done unobtrusively 
and apparently effortlessly. One of these acts 
is related here. 

I was finishing my senior residency at the 
Children’s Memorial when Dr. Helmholz 
asked me about future plans. I had not 
decided whether to accept an instructorship 
offered by Dr. Sedgwick at Minnesota or 
whether to return to Georgia. He told me 
then that Milwaukee was in need of a 
pediatrician and suggested that I meet him 
on August 26 at the Pfister Hotel. There, at 
the appointed time, I found Dr. Helmholz 
with 3 Milwaukee physicians. After lunch 
he took me to the office of Dr. Fred Gaenslen, 
who, upon Dr. Helmholz’s request, permitted 
me the use of the desk of one of his col- 
leagues from 1 to 3 p.m. each day. 

After that, in line with his characteristic 
pattern of thoroughness and kindness, he 
produced a map of Milwaukee, and pointing 
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out a section of the city from which he 
thought calls for a pediatrician might come, 
suggested that I live in that area. Finally, 
he asked if I needed money and wrote a 
check as a loan. 

Six weeks later, on a visit to Milwaukee, 
Dr. Helmholz looked me up and inquired 
about my practice. I told him that I was 
enjoying the use of the desk in the office and 
the opportunity for study, but so far there 
had been no demand for my services. Two 
days later came my first call, which took me 
to the home of a cousin of Dr. Helmholz. 

In 1921 Henry Helmholz became Head of 
the Section of Pediatrics at the Mayo Clinic. 
His continuing interest in the education of 
the pediatrician shows itself in his descrip- 
tion of his department which was part of 
the series on “Pediatric Clinics” published 
by the JourNnaAL oF Pepiatrics. “In our 
training of the Fellows,” he wrote, “we aim 
principally to prepare men for the care of 
sick children and for supervision of the 
growth and development of well children.” 

He inaugurated the practice of assigning 
Fellows to visit the children of Rochester in 
their homes. Roger Kennedy was the first to 
serve on this assignment which now occupies 
the time of three Fellows and a Consultant. 

Later, he was instrumental in starting the 
Rochester Child Health and Development 
Institute, which is described in the Profile 
he wrote of Andy Aldrich who became its 
director. Out of this project, now discon- 
tinued, came the presently functioning 
Aldrich Nursery School, the library of which 
was started as a Memorial to Helmholz. 

He was determined to avoid in the Pedi- 
atric Section the impersonal attitude which 
bigness of organization almost inevitably 
brings. It was George Logan who finally 
convinced him that the Fellows did not really 
want to make rounds on Sunday. His own 
responsibility to pediatric teaching would 
not have permitted the thought of this re- 
laxation. 

Through all the variety of his Clinic ex- 
perience, his patients never failed to sense 
his personal concern. In his years of private 
practice he had learned the importance of 
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the doctor-patient relationship at the bed- 
side and in the dispensary. Roger Kennedy 
tells the story of the child who after being 
examined by Helmholz said, “But I came to 
see Dr. Mayo,” and immediately Charlie 
Mayo was summoned. 

The overriding importance Helmholz gave 
to a close relationship between physician and 
child comes to mind in reading the tribute 
he wrote for the Festschrift published by the 
Journat oF Pepiatrics on the occasion of 
Czerny’s seventieth birthday. After giving 
biographic details and describing the great 
scientific contribution made by Czerny to 
modern pediatrics, Helmholz adds a note 
which almost goes unnoticed. It reads, “There 
is another book which represents Czerny at 
his best, a little book entitled “Der Arzt als 
Erzieher des Kindes.” The line pays homage 
to Czerny’s achievement and places the book 
in its proper level of significance. But more 
than this, one detects the unspoken thought, 
“This is the book I wish that I had written.” 

Helmholz’s visits to Milwaukee usually 
came as stopovers to and from one of the 
many committee meetings he attended or 
during the Christmas holiday. During these 
brief interludes, his love-bestowing family 
gracefully and gratefully accepted his off- 
the-cuff consultation remarks, such as, “Bet- 
ter to have a thousand dollar orthodontia 
bill than a five thousand dollar psychiatry 
bill,” or “The pediatrician is in a better 
position to determine the need for tonsil 
removal than the laryngologist.” The family 
was less inclined to regard his politically 
liberal affirmations as equally authoritative. 

His enormous energy, like steam under 
pressure, kept him physically and mentally in 
the midst of things. He had played tennis 
back of the anatomy building at Baltimore 
and had found Rollin Woodyat an able 
opponent in Chicago. When he moved to 
Rochester, he lost no time in organizing the 
Rochester Tennis Club where he continued 
to play and even helped teach the game to 
his grandchildren. It was a particular pleas- 
ure of his later years to see tennis and the 
Rochester Tennis Club, which he had done 
so much to foster, flourishing and providing 
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opportunities for exercise and healthy com- 
petition to so many of Rochester’s residents. 

It was partly this restless energy which 
made him so successful a participant in the 
larger areas of public health. For this, he 
had superb qualifications, unflagging energy, 
professional competence, a great capacity 
for getting along with people of differing 
points of view, and unswerving integrity. 
“He was the best man I ever knew to have 
on a committee,” wrote one of his colleagues. 
“No one would ever think of questioning his 
motives or his devotion to ideals,” wrote 
another. 

Director of the Chicago Infant Welfare 
Society, Chief of Staff at the Children’s 
Memorial, Chairman of the Section of Pedi- 
atrics of the American Medical Association, 
Editor of the American Journal of Diseases of 
Children, President of the American Pediatric 
Society, President of the American Academy 
of Pediatrics, Executive Committeeman of 
the 1940 White House Conference, and Chief 
Pediatric Consultant for the 1950 Conference 
were only some of the positions he so ably 
held. On all of these he left the imprint of 
his active mind. Small wonder that one of 
his Hopkins’ classmates, eulogizing him in a 
letter, said, “I know this sounds a bit as 
though he might be bearing a banner marked 
‘Excelsior,’ but it was simply that he felt that 
a man ought to give the best there is in him. 
He did just that.” 

In 1943 the honorary degree of Doctor of 
Science was awarded him by the University 
of Wisconsin. 

It was during the Seventh International 
Pediatric Congress at Havana in October, 
1953, that Helmholz’s ease in collecting 
encomiums struck its first snag. As Fanconi 
tells the story. 


“The congress committee had spread the news 
over the broadcast that amongst others Profes- 
sor Helmholz and myself were to be awarded 
this .title by the University of Havana. The 
event was also mentioned in the printed pro- 
gram and the ceremony ought have taken place 
on a Wednesday evening. In the morning of the 
day we both found a little hand-written note in 
our hotel rooms saying that the Faculty of 
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Medicine of the University of Havana had unan- 
imously nominated us doctores honoris causa, but 
that unfortunately the ceremony had to be post- 
poned for certain reasons which were not ex- 
plained. Later on we learnt that they were of 
political nature. Professor Helmholz felt at first 
rather vexed, for he had taken along with him 
the voluminous and heavy academic robes and 
huge hat and had had much trouble to find a 
place for them in his small trunk. But soon 
afterwards we began to laugh heartily about this 
episode and have done so many a time later on. 
Now 6 years have passed since the congress in 
Havana, but the award of the promised academic 
title is still being postponed!” 


In the half century from 1908, the year of 
his first child welfare appointment in Berlin, 
to 1958, when he sent in his final report as 
Medical Director of the Parent-Teachers 
Association of America, Henry Helmholz 
had served in some capacity with every move- 
ment which concerned the child. He had 
achieved every honor American pediatrics 
and its related fields could offer. 

Helmholz was one of the group of 20 or 
25 men who, led by Clifford Grulee, helped 
organize the American Academy of Pedi- 
atrics. One of the Academy’s unique accom- 
plishments, aside from its professional pro- 
gram for its members, was the prodigious 
job done in cementing the relations between 
the physicians of the American Continents, 
the United States, Mexico, and Central and 
South America. This harmonious relation- 
ship, free of diplomatic protocol, had its 
inception in 1939 when Henry Helmholz in 
his presidential address advocated the forma- 
tion of the Committee on Central and South 
American Scholarships. He served as the 
chairman of a committee which lined up the 
pediatric teaching clinics and arranged for 
scholarships to be given to promising Latin 
American students. Later, at the Children’s 
Pan American Congress in Washington, 
Helmholz and Schlutz were in charge of 
hospitality for Latin American physicians. 
At this, and subsequent meetings, wrote Dr. 
Gomez of the Hospital Infantil de Mexico, 
“The Helmholzes won for themselves and 
for their country our deep regards,” and, 
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added Dr. Gomez with courtliness, “Mrs. 
Helmholz was the best social ambassadress 
ever known to tighten the bonds of friend- 
ship, understanding and love between foreign 
countries and the U.S.A.” 

The planners of the Fifth International 
Congress had their misgivings about it. Dr. 
and Mrs. Emmett Holt in attending to all the 
details of the meeting did a superb job, but 
no one was unmindful of the fact that only 
two years had elapsed since World War II. 
On the humid July morning the Congress 
convened, the world, as seen through the 
New York Times of that day, was “filled 
with distrust and threats.” 

Two thousand physicians came to New 
York from 60 countries. When the Congress 
was over, Borden Veeder was moved to 
voice the general feeling in an editorial, say- 
ing, “The holding of the Congress shows 
that there is still a background of peace and 
decency left in the world.” According to 
many who attended it, a good deal of the 
success of that Congress belonged to Henry 
Helmholz. As president of the Congress, he 
gave the opening address which established 
the tone of the meeting. He contrasted the 
constructive efforts of the individual physi- 
cian in saving the life of a single child with 
the wholesale destructiveness perpetrated 
through violence. He called on the pediatri- 
cian to be mindful of his responsibility in 
the training of the child’s character if we are 
to have a world where the golden rule re- 
mains the measure of humane attitudes. 
Wallgren called the talk “a masterful event 
in every way,” adding that “all those who 
had the pleasure of attending the Congress 
certainly never forgot the achievement of 
Henry Helmholz and his collaborators.” 
“The deep humanity of the opening address 
was quite outstanding,” writes Fanconi, who 
related an incident which, while not part of 
the official proceedings, lifts them to a height 
the prepared speeches could not attain. After 
the opening session of the meeting, Fanconi 
recalls, “Helmholz came up to me and said, 
‘You are Swiss and know German and 
French. Please tell the 3 Russian colleagues 
who attend the Congress that certain re- 
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meant to be as rude as they might have 
sounded.’” A letter from one of Helmholz’s 
Hopkins’ classmates comes to mind. He 
writes, “Perhaps the simplest way to sum- 
marize his character and personality would 
be to give the estimate that was universal 
among his classmates. They knew him as a 
man who was gifted but free from vanity, 
whose fineness of character and conduct car- 
ried with it no hint of self-conscious superior- 
ity or righteousness, and whose essential 
loyalty to the best could infallibly be de- 
pended upon.” 

At the Sixth International Pediatric Con- 
gress in Zurich, Helmholz presented a plan 
for the permanent organization of the Inter- 
national Pediatric Congress. Mindful of the 
plan he had presented at the preceding Con- 
gress, he urged a broadening of responsibility 
for the pediatrician to include, in addition 
to physical health, the mental, emotional, 
and social development of the child. Forty 
years had passed since, with Hamill, Ingen, 
Veeder, and others, he attended the first 
meeting of the American Association for the 
Study and Prevention of Infant Mortality, 
where he had read a paper on the dangers 
of milk sugar in the feeding of infants. The 
small clinical world of 1910 had consider- 
ably extended its boundaries. 

Early in his career Helmholz was impressed 
with the relations of social problems and 
child health. For him, pediatrics had lost 
its sense of a private domain when, in his 
1915 study of the mortality rate among the 
10,000 who attended Chicago’s infant wel- 
fare stations, he found that 93 per cent of 
the deaths occurred in families whose weekly 
income was $15.00 or less. He had attended 
the First White House Conference on Child 
Health called by Theodore Roosevelt to con- 
sider the desirability of establishing a bureau 
within the federal government which would 
concern itself with all matters pertaining to 
children. He had participated in every suc- 
ceeding White House Conference; he was a 
member of the Executive Committee of the 
1940 Conference, of the President’s Planning 
Committee, and Chief Pediatric Consultant 
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to the Staff for the 1950 Conference. 

Through his collaboration with successive 
White House Conferences, Helmholz lost the 
traditional medical distrust of governmental 
social planning. Many of his politically con- 
servative colleagues could not still their 
anxiety that any federal intercession into 
medical practice would ultimately lead to 
the extremes of federally controlled medicine. 
The diverging viewpoints came to a clash in 
the now forgotten Children’s Bureau-Acad- 
emy incident. While the Children’s Bureau 
had played a pivotal part in carrying out 
the Emergency Maternity and Infant Care 
(EMIC) program enacted by Congress to 
provide medical services for the mothers and 
children of men in the Service, the Academy 
of Pediatrics had given its full cooperation 
to the program. When the war ended, the 
directorate of the Academy found reasons to 
believe that the Children’s Bureau planned 
to continue the EMIC program, hoping 
thereby to introduce a form of socialized 
medicine. In the controversy which ensued 
between the Children’s Bureau and the Acad- 
emy of Pediatrics, Helmholz appeared as a 
protagonist of the Children’s Bureau, which 
disavowed the intention imputed to it by the 
Academy. A nine-man committee represent- 
ing the Children’s Bureau, the Academy of 
Pediatrics, and the American Pediatric 
Society healed the impending breach be- 
tween the Academy and the Children’s 
Bureau. Through the joint study of pedi- 
atric services, which came out of the con- 
troversy and which was suggested by Helm- 
holz, the two contending organizations again 
worked harmoniously together. 

A footnote to this spirited controversy 
illustrates, more than do the official records, 
the delicate decency of Hembholz’s idea of 
friendship: In 1944 the controversy was at 
its height. Dr. Martha Eliot of the Children’s 
Bureau was asked by the Academy officers 
to answer publicly twenty questions about 
the Children’s Bureau and certain congres- 
sional bills which had to do with govern- 
mental medicine. When Dr. Eliot, troubled 
by the attitude reflected in the questions and 
disheartened by the experience, left the meet- 
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ing she found Dr. Helmbholz sitting outside 
the door waiting for her. He posed no 
questions and offered no consoling word but 
asked her if she would go to dinner with him. 

In 1947 Helmholz was named Chief Medi- 
cal Consultant for the United Nations In- 
ternational Children’s Emergency Fund 
(UNICEF). This gave him the opportunity 
to be associated with the largest mass im- 
munization program ever carried out. Fif- 
teen million children and adolescents were 
vaccinated with B.C.G. He saw the UNICEF 
mission as an opportunity to bridge the 
division between the “haves” and “have 
nots” of Europe. Swiss and Scandinavian 
physicians carried out the program. During 
the year, Dr. Helmholz visited Austria, 
Hungary, Poland, Czechoslovakia, Italy, and 
other countries. 

Letters to the family written by the Helm- 
holzes during their experiences with UNICEF 
reflect their broad interest in medical prob- 
lems and give an occasional glimpse of hu- 
man adventure. 

From Warsaw: “The first shops to appear 
in the main street of Warsaw were florists’ 
shops, because the greenhouses being out in 
the country were not destroyed and so the 
owners had something to sell. ... The 
Polish Red Cross is building a preventorium 
of 600 beds. . . . The thing that struck us 
through the trip was the amount of help 
that Switzerland and Sweden were contrib- 
uting to the rebuilding.” 

From Hungary: “Visited Dr. Kun of the 
Welfare Section on protection of children. 
He stated that the abandoned children had 
been reduced from 45,000 to 25,000.” 

From Greece: “Dr. Choremis, the Pro- 
fessor of Pediatrics, has treated some 80 
cases of tuberculous meningitis, which before 
the advent of streptomycin was always fatal. 
With streptomycin only 25 per cent die. His 
budget for teaching is about $200.00 a 
year. . . . Except for a trip to Corinth where 
we saw the rostrum from which Paul ad- 
dressed the Corinthians, I did little sight 
seeing.” 

The last top official position held by Helm- 
holz was that of Medical Director of the 
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National Parent-Teachers’ Association. As 
with all his assignments, he had to be a 
pioneer. Fluoridation for the prevention of 
dental caries became his new enthusiasm. 
Before the American Public Health Asso- 
ciation, in published articles, and in a paper 
before the first plenary meeting of the 
Copenhagen Congress, he presented the ad- 
vantages of fluoridation to the community. 
His report to the P.T.A. on the completed 
job was his final official act. 

The enthusiasms of Henry Helmholz in 
the whole range of pediatrics were, in a 
way, the counterpart of his bodily tempera- 
ment. As he gave his physical energy to 
tennis or track, just so he put his brain and 
heart into pediatrics. It is this personal in- 
vestment rather than his 200 contributions 
to medical literature which those who knew 
him recall. In his concern for the child, he 
was prepared for the bold leap in the field 
of public health which many of his “practi- 
cal” minded colleagues avoided. He had 
come to understand that social forces had 
as much to do with what happened to chil- 
dren’s welfare as do doctors’ prescriptions. 

His laboratory investigations revealed no 
such complex elements. They were examples 
of orderly planning and exact reporting. 
The extravagant phrase is missing from his 
reports as was the intemperate word from 
his speech. 

On rare occasions, the exactness of his 
sense of propriety and fair play gave a tem- 
porary impression of arbitrary formality, as 
when, in his capacity as chairman of one of 
the sessions of the Fifth International Pedi- 
atric Congress in 1947, he denied Professor 
Preben Plum, Head of the Pediatrics De- 
partment at the University of Copenhagen, 
more than his alotted time. Helmholz had 
often witnessed the unfair exclusion of some 
person’s talk because previous speakers had 
used up the time. Rules therefore had to 
exist, not for conformity or for discipline’s 
sake, but in order that in exercising our 
rights we should not infringe on those of 
others. “I was just getting to the conclusion,” 
writes Dr. Plum, “when Dr. Helmholz, in 
his capacity of chairman, stopped me. I told 
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him I had not used my time up and asked 
him to have 30 seconds to tell my conclu- 
sion, but he was not to be persuaded. In the 
following argument with Dr. Helmholz, 
whom I had not met before, I am afraid 
I was very emotional about the happening, 
and told him that I did not think highly of 
his abilities as a chairman. This was the 
beginning of a lasting friendship between us 
during which my feelings for Dr. Helmholz 
changed into deep affection and great ad- 
miration. I had the great pleasure to stay in 
the home of Dr. and Mrs. Helmholz in 1950, 
enjoying their great hospitality and the 
humanistic and cultural atmosphere of their 
family life.” 

The guest book of the Helmholzes was a 
Who’s Who in contemporary pediatrics. Its 
international character illustrated Henry’s 
conviction of the importance of a peaceful 
world and the relatedness of men. 


On Aug. 19, 1958, a Western Union mes- 
sage came announcing the death of Henry 
Helmholz. Services were held in the Uni- 
versalist Church. Afterward, intimate friends 
gathered at the Helmholz home to share a 
few moments with Isabel and the immediate 
family, the sons, Dr. Lindsay Helmholz, pro- 
fessor of chemistry at Washington University, 
St. Louis; Dr. Frederick Helmholz, Jr., a 
member of the Section of Physiology of the 
Mayo Clinic; Dr. Carl Helmholz, professor 
of physics at the University of California, 
Berkeley; and the daughter, Margaret, now 
Mrs. Howard Burchell of Rochester. 

We sat about and spoke our second 
thoughts, leaving our first for a later time. 
I had not seen Isabel and Henry’s children 
for some years, not since their college days. 
Each reminded me in some way of Henry, 
the same modesty, the same reserve, the 
same friendliness. A curious sensation that 
these voices, these cadences, and rhythms 
were his and not theirs came over me. I 
thought of how much like their father they 
all were, and of Rilke’s poem: 


“And so we stand with mirrors: someone here, 
and someone there, with no agreement reached; 


570 Pediatric profiles 


but catching, though, and passing the reflection 
we've singled out from far, this pure reflection, 
on to another from the gleaming mirror”’— 


which was Henry Helmholz. 


ABRAHAM B. ScHWARTZ 
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of these people who, in person or by letter, 
supplied information used in this Profile: Drs. 
Sam Amberg, Roger Kennedy, George Logan, 
and Hadow Keith, Section of Pediatrics at the 
Mayo Clinic; Professor Fanconi, Zurich; Pro- 
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fessor Wallgren, Stockholm; Professor Plum, 
Copenhagen; Professor Frederic Gomez, Mexico 
City; Drs. Damon Pfeiffer, Frank Hinman, and 
Harvey Stone, intimate classmates of Helmholz’s 
days at Johns Hopkins; Drs. Borden S. Veeder, 
Richard M. Smith, Allan M. Butler, Edwards A. 
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the Mayo Clinic, and Carol Beeler de Takats, 
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Memorial Hospital. Especially, he thanks Isabel 
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Correspondence 


The Journal of PEDIATRICS 571 


To the Editor: 


1. Are there misprints in the case reports on 
page 495 of the Journat for October or did 
Dr. Call fail to discuss some noteworthy facts in 
his patients’ lives? Case 1, Mrs. T., is described 
as 32 years old and “married for 11 years”; her 
husband is “a 26-year-old major.” There is no 
indication that this rather youthful major is her 
second husband, so one must conclude that at 
the age of 21 Mrs. T. married a 15-year-old boy. 
Surely this, if true, is worthy of some comment. 

Nor is there any discussion of the fact that Mrs. 
T. had adopted a child 5 years previously. Un- 
less the adoption was primarily for the sake of 
the child (e.g., a war orphan), this would seem 
to indicate a problem of infertility. Isn’t it pos- 
sible that infertility and difficulty with lactation 
are related and that there might be some physio- 
logic cause, such as a hormonal deficiency? 

Case 2, Mrs. L., according to the figures given, 
was married at 15 to a 19-year-old boy. Mrs. L. 
is described as “primitive,” which at first glance 
seems to be an understatement. It would be 
interesting to know if marriage at 15 is usual in 
Mrs. L.’s socioeconomic class. 

2. While on the subject of Dr. Call’s article 
may I enter an objection to one of my special 
dislikes: “‘a general survey type study” (begin- 
ning of Summary, p. 493). Why the all too 
ubiquitous “type”? A general survey, or a study, 
or a general-survey study, but please leave out 
the “type” or, if you must use it, say “type of 
study.” 

3. Another figure which surprised me in the 
October JourNAL was the white blood cell count 
of the patient discussed in the Clinical Patho- 
logical Conference. On page 522 it is given as 
161,000. Is that to be expected in acute infec- 
tious polyneuritis? It isn’t mentioned in the 
seventh edition of your text. None of the par- 
ticipants in the Conference mentioned it, so I 
wondered if your decimal point had slipped. 

4. Dr. Veeder’s experience with the Cystic 
Fibrosis Foundation has stimulated me to take 
up again an idea I have thought about for some 
time. I should like to start a Foundation for 
Research in Prolonging Life. All the grants from 
this Foundation will go to physicians in private 
practice who will spend the money on recreation. 


The Foundation will publish illustrated bro- 
chures, produce television shows, etc., dramatiz- 
ing their latest figures on the relative efficiency, 
as life-prolongers, of camping versus resort ho- 
tels, one long versus several short vacations, 
theater versus golf, Europe versus South America, 
and so forth. Campaign literature will prove 
that 7 out of every 10 will die because they relax 
the wrong way, and nothing can save them but 
more basic knowledge about recreation. Perhaps 
the JourNAL would like to have the honor of 
announcing the initial fund-raising drive. 

M. EUGENIA GEIB, M.D. 

MADISON, N. J. 


1. To the Editor: 


In reply to the letter sent by Dr. Geib I would 
like to say the following: 

Yes, this was the second marriage for Mrs. T. 
The adoption came about because Mrs. T. had 
not been able to become pregnant and, as is so 
frequently the case, Mrs. T. was able to become 
pregnant following the adoption. The relation- 
ship between various hormones and their effect 
upon milk production and milk ejection is ac- 
knowledged fully and discussed in the body of 
the paper. In Mrs. T.’s case it was evident that 
no problem in milk production was present since 
she developed excessive engorgement and caked 
breasts. The problem was one having to do with 
the release of milk from the breasts which, as 
has been noted, depends upon the integrity of 
the milk ejection reflex which I have alluded to 
in the paper but did not describe fully since 
there are adequate descriptions elsewhere, as, 
for example, in the papers by Newton. The 
smooth operation of the milk ejection reflex in 
human beings, cows, and pigs has been shown 
to be related directly to psychological factors. 
There is no need to postulate a hormonal de- 
ficiency in Mrs. T. since actually she was able 
to become pregnant and there was no clinical 
evidence of any hormonal deficiency. 

Much as I might have wished to, I did not 
perform psychiatric examinations on the 100 
women studied, but my observations were made 
within the setting of pediatric care. 

JUSTIN D. CALL, M.D. 
UCLA SCHOOL OF MEDICINE 


. 
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2. No argument—“no type.” 
3. White blood count should have been 16,100 
per cubic millimeter. An erratum was inserted 
in the March, 1960, issue. 
4. With enthusiasm we join tongue-in-cheek 
Eugenia in her proposal for a new “Foundation” 
-provided, of course, that preferential rating 
for the testing of vacation spots is accorded aging 
and weary Editors. 


Re the Jenner Statue 


To the Editor: 


A number of letters have been received since 
the story of the removal of the Jenner statue in 
the August issue of the JourNat which throw 
a little more light on the affair. Some consider 
the removal from Trafalgar Square as a “dis- 
grace,” while others look upon the site in Ken- 
sington Gardens as preferable. Ignorance of the 
statue is not confined to the pediatricians. Mr. 
William LeFanu, Librarian to the Royal College 
of Surgeons in Lincoln’s Inn Fields, wrote, “I 
am not surprised to hear that you found that so 
few people knew about this statue. I remember 
ten years ago at the time of the centenary our 
President Lord Webb-Johnson asking members 
of the Library Committee if they knew where 
the statue of Jenner stood, and not one of a half 
a dozen leading surgeons could answer him: he 
and I were both much amused.” 

Mr. Payne, Librarian of the Royal College of 
Physicians, again furnished help. Interested in 
the speculation as to whether or not the Ministry 
of Works might contain the answer as to why 
the statue was removed, he got in touch with 
the Librarian of the Ministry of Works and 
kindly sent me a copy of the following letter he 
received in reply. Permission for publication was 
courteously given by the Ministry of Works. 


MINISTRY OF WORKS 
LAMBETH BRIDGE HOUSE, 
LONDON, S.E.1 


Dear Mr. Payne: 

Your letter of 15th October to our Chief 
Librarian has been passed to this Section for 
reply. 

Our First Commissioner applied to the Treas- 
ury in 1861 to have the statue of Jenner moved 
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as its differing scale and sitting position were at 
variance with the existing statuary in the Square. 
The statue was re-erected by Mr. J. Thomas in 
February, 1862, in Kensington Gardens with the 
approval of the Jenner Committee and by Her 
Majesty’s gracious permission. 

The move must have caused some controversy 
as the following lines appeared in Punch at that 


time: 


“T saved you many million spots 
and how you grudge one spot to me.” 


I regret our inability to be more informative. 


Yours sincerely, 


Signed: MINISTRY OF WORKS 


We leave it to the reader to draw his own 
conclusions as to the real reason. 


Another correspondent raises a point that is 
quite intriguing. According to history many mili- 
tary campaigns and wars throughout the ages 
have been won or, better stated, perhaps lost as 
the result of pestilence and disease rather than the 
use of arms. Is not Jenner therefore entitled to 
be considered a military hero worthy of a statue 
in Trafalgar Square? It brought back to my 
mind the military consternation and uproar that 
developed when several cases of smallpox de- 
veloped among the troops at a British Military 
Base in France where I was attached in the 
spring of 1918—just at ‘the time when the Ger- 
mans nearly split the Allied line. Due to Jenner’s 
discovery the situation was soon under control. 

Another raised the question of whether there 
is not a statue of Florence Nightingale in the 
Square. This raised an amusing “slant” until it 
was found that the statue erected in 1915 stands 
in Waterloo Place at the south end of Regent 
Street. 

A British pediatric friend called my attention 
to an error in the story. It is not so much the 
litter of the pigeons that dirties the Square as 
it is that of the starlings. So with an apology to 
the Columbidae the story ends. If it is ever our 
good fortune to visit London again, “Kensington 
Gardens, in the vicinity of the stone bridge span- 
ning the Serpentine, on the Bayswater side” has 
a high priority. 


BORDEN S. VEEDER. 


| 
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To the Editor: 


I wonder if there is some way of alerting 
pediatricians and virologists to the following 
circumstances to see if similar incidents have 
been observed elsewhere. 

In the November, 1959, issue of Neurology 
under the title “Acute Cerebellar Ataxia in 
Children” is the following sentence: “Two pa- 
tients, both of group I, received their second 
injections of Salk vaccine one and three days 
prior to the onset of the ataxia. . . . Also, two 
children (one from each group) had received 
two and three injections respectively of Salk 
vaccine several months prior to onset of illness. 
In view of previous assertions of a possible rela- 
tionship between acute cerebellar ataxia and un- 
usual manifestations of poliomyelitis, future re- 
ports of all cases of ataxic children who have 
had the complete series of Salk inoculations will 
be valuable in determining if such an association 
exists.” 

On April 7, 1959, I saw a child 3% years of 
age with a history of acute onset of ataxia. She 


Correspondence 573 


was picked up at the nursery school unable to 
stand because of dizziness and staggering. It 
lasted for several hours; she then improved but 
in a few days had a recurrence. There was no 
history of previous illness. She had been seen 
elsewhere for this illness and no cause was estab- 
lished. She had a history of immunization with 
DPT and poliomyelitis vaccine and it was re- 
corded her next polio vaccine was due in the 
summer. The relationship of the last one to the 
ataxia was not determined. On Nov. 6, 1959, she 
reported again and then stated that in July she 
had a third Salk vaccine injection followed by a 
similar staggering episode. The mother then re- 
ported that her first ataxic symptoms followed 
her second Salk vaccine. I examined this child 
after the first episode and found her still some- 
what ataxic. 


H. E. THELANDER, UNITED CEREBRAL 
PALSY ASSOCIATION OF SAN FRAN- 
CISCO PRE-NURSERY PROGRAM OF 
CHILDREN’S HOSPITAL 
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Pediatric Neurosurgery. 
Ira Jackson, M.D., and Raymond K. 
Thompson, M.D., Springfield, Ill., 1959, 
Charles C Thomas, 564 pages. Price 
$16.50. 


This book is the work of 24 neurosurgeons 
and specialists in the allied fields of pediatrics, 
neurology, anesthesiology, and plastic surgery 
from various general hospitals, private clinics, 
and university hospitals throughout the United 
States. The opinions expressed in this volume 
represent the current concept of the management 
of the neurosurgically ill pediatric patient 
throughout a cross section of the country in 
medical facilities other than pediatric neuro- 
surgical centers. 

The editors have emphasized that pediatric 
neurosurgery is not adult neurosurgery in minia- 
ture but that it must be considered as an entirely 
separate entity amounting almost to a_sub- 
specialty of neurosurgery. The small size of the 
patients, coupled with the anatomic and physi- 
ologic differences from adults, requires not only 
close cooperation between the neurosurgeon and 
allied specialists but also specifically designed 
diagnostic facilities, operating rooms, instru- 
mentation, and operative techniques. 

The book is divided into two parts. The first 
section is concerned with diagnosis and manage- 
ment. The chapters on pre- and postoperative 
care and on organic neurology are well done and 
should be valuable for the pediatrician. The 
chapter on diagnostic techniques is severely 
lacking in detail. The authors describe the basic 
diagnostic techniques only as they differ from 
their performance in the adult. They draw 
heavily upon the reader’s own knowledge of the 
performance of these tests in general and fail 
to mention more recent refinements of technique. 
This chapter is of possible value only to the 
neurosurgeon and should not be used as refer- 
ence for the performance of any of these tests 
by anyone who is not a trained operator. 

Part II consists of 14 chapters written by 
neurosurgeons and covers in well-organized 
detail the surgical disorders of the nervous sys- 
tem in infants and children. So much informa- 
tion collected in one volume makes it a valuable 


reference text for all physicians handling pedi- 
atric patients. 

The chapter on hydrocephalus is of special 
interest. The subject is treated rather lightly for 
a work of this magnitude, and no new solution 
to this perplexing problem is offered. The 
authors present, however, a clear picture of the 
present status of the management of hydro- 
cephalus with the numerous shunt mechanisms 
which have been devised. They point out that 
there is “nothing new under the sun” in this 
respect and that there is no shunt procedure 
currently available which has been proved to 
function consistently in all types of hydro- 
cephalus. The more recently developed modi- 
fications of the shunt and the valves used, which 
seem to hold some promise of sucess, are de- 
scribed. The authors caution, however, that these 
procedures must stand the test of time before 
their true value can be evaluated fully. 


FREDERICK MURTAGH, M.D., F.A.C.S. 


The Surgeon and the Child. 
Willis J. Potts, M.D., Philadelphia, 1959, 
W. B. Saunders Company, 255 pages. 
Price $7.50. 


The title of this book*is well chosen. It is not 
professed to be another complete text on pedi- 
atric surgery. Rather it reflects clearly and in- 
timately the practical and often humbling experi- 
ences of one of the world’s most prominent pedi- 
atric surgeons. Willis Potts has contributed many 
well-known major technical advances to the field 
of pediatric surgery. Equally important and 
stimulating to those who know him or are fa- 
miliar with some of his less technical articles is 
his continued expression of practical and humane 
philosophy and inquiry into the surgical care of 
children. 

The first few chapters deal with the general 
aspect of the highly specialized field of pediatric 
surgery. They are presented in a manner and 
with a philosophic accompaniment which will be 
enjoyable and profitable to all who are charged 
with the care of sick children. 


Volume 56 Number 4 


Succeeding chapters record the methods of 
diagnosing and treating specific surgical condi- 
tions in infancy and childhood. Each is discussed 
in practical general terms and accounts of failures 
are more often used to illustrate points than the 
more common successes. Always the care of the 
total individual child and his parents before, 
during, and after operation is given first con- 
sideration. 

There are many dogmatic statements with 
which others skilled in the field will argue. These 
are excused in the postscript as being purpose- 
fully made to “sharpen the focus upon diagnosis 
and treatment.” 

This book will be enjoyed and profitably read 
by all who are interested in giving the “deformed 
or surgically ill infant and child the best care 
available.” 

GEORGE P. PILLING, IV, M.D. 


Laboratory Manual of Pediatric Micro-Bio- 
chemical Techniques. 
Donough O’Brien and Frank Ibbott. 
Denver, 1959, University of Colorado 
Medical Center Press. Distributed by J. 
W. Stacey, Inc., 2575 Hanover St., Palo 
Alto, California, 164 pages. Price $3.50. 


In their foreword the authors cite the growing 
demand for micromethods in hospitals and insti- 
tutions other than those primarily for infants and 
children. This sturdy, paper-bound manual is a 
welcome addition to the rather limited number 
of books specifically designed to meet this de- 
mand. It briefly describes the microchemical 
techniques currently employed in the authors’ 
own laboratory. It seems evident that the final 
choice for each technique was made only from a 
wide knowledge of the literature. In a few in- 
stances the original source for the modification 
of the technique presented is not given. The in- 
dex lists over 100 procedures, a number of which 
frequently are not performed in general hospital 
laboratories, but which might be added to their 
routine, with the ensuing gratitude of pediatri- 
cians. The aliquots of sample used are 0.1 ml. or 
more, the opinion of the authors being that ultra- 
micro procedures are not practical for clinical 
laboratories. A table of normal values is included. 

A more detailed description of the apparatus 
and general techniques particular to micro- 
chemistry would have made the manual more 
useful to those workers who have no previous 


acquaintance with microprocedures. However, it 
does demonstrate to the relatively uninitiated 
what the possibilities are for microchemistry in a 
routine clinical laboratory. Perhaps this manual 
may prove to be more stimulating to laboratory 
staffs which specialize in pediatric chemistry, but 
which have yet to provide as comprehensive 
service as is apparently available to the clinicians 
in the Department of Pediatrics of the University 
of Colorado Medical Center. 


MARY L. BAUMANN 


Infectious Diseases of Children. Saul Krug- 


man, M.D., and Robert Ward, M.D., St. 
Louis, 1958, The C. V. Mosby Company, 
340 pp. Price $10.00. 


This book succinctly presents the clinical pat- 
terns of the common as well as of many of the 
rarer infectious diseases which are likely to occur 
in infants and children in this country. The prac- 
tical aspects of diagnosis and management are 
clearly presented. The chapter on the differen- 
tial diagnosis of the acute exanthematous diseases 
is especially good. There are many excellent 
charts, sketches, and photographs showing char- 
acteristic clinical courses, rashes, and the like. 

The authors are to be commended for the 
preparation of this practical book on infectious 
diseases which will be useful to both student and 
practitioner and as a handy reference volume { 
hospital interns and residents. 


ROBERT H. HIGH, M.D. 


Pediatric Pathology. 
Daniel Stowens, Baltimore, 1959, The 
Williams & Wilkins Company, 677 pages. 
Price $20.00. 


Perhaps a pediatrician is not qualified to 
review an opus on pediatric pathology especially 
since the preface states that this book “was 
written with the hope that it would be of assist- 
ance to the pathologist.” Such a text, however, 
certainly should be welcome to all physicians 
interested in any aspect of pediatrics. I am in 
complete accord with the author that there is a 
great need for such a book since pediatric 
pathology has indeed come of age as a recog- 
nized subspeciality. 
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The organization of the book follows that of 
other texts on pathology. The first 19 chapters 
discuss pathologic conditions from an etiologic 
point of view. Thus there are chapters on 
diseases caused by bacteria, spirochetes, poisons, 
nutritional disorders, hypersensitivity, and so on. 
Chapters 20 to 35 deal with the pathology of 
the systems of organs. There is an appendix 
which is an analysis of the first 10,000 cases 
entered in the files of the American Registry of 
Pediatric Pathology, and it is this wealth of 
pathologic material that largely forms the basis 
of this book. A brief clinical description intro- 
duces each disorder and this is followed by a 
discussion of the pathologic changes. Gross de- 
scriptions are minimal, with the emphasis being 
placed on the microscopic appearance of lesions. 
In keeping with the author's de-emphasis of the 
gross description of pathologic changes, there 
are virtually no photographs of gross specimens. 
In my opinion this detracts considerably, es- 
pecially in certain sections such as that on 
diseases of the heart. The book, however, is illus- 
trated profusely with photomicrographs which 
are uniformly of superior quality. The format 
of the book is attractive, pleasing to the eye, 
and easy to read. 

The principal shortcomings of the book are 
twofold. First, there is a lack of depth in path- 
ologic description. The clinical introductions 
often are longer than the pathologic descriptions 
and unfortunately contain some errors. For ex- 
ample, children with progeria are incorrectly 
said to be “most often defective mentally,” 
cystinosis is said to be characterized by “hyper- 
phosphatemia” (probably a typographical error), 
and mental retardation is said to constitute part 
of the Mauriac syndrome whereas hepatomegaly 
is not even mentioned. In a description of 
ovarian agenesis, it is stated that “malformations 
of the genitalia are always present and include 
atrophy or hypoplasia of the clitoris, rudi- 
mentary uterus, hypoplasia of the fallopian 
tubes. . . .” This may be true for the untreated 
adult with the disorder, but certainly it is not 
an accurate description of an affected child and 
is misleading in a text on pediatric pathology. 
Certain sections of the book are quite complete 
whereas others are superficial and cursory. Thus 
one is distressed to find 14% pages devoted to 
plague and only a short paragraph on galactose- 
mia. Syphilis, a subject adequately covered 
in all texts on pathology, is given 12 pages, but 
pediatric entities such as listeriosis and oxalosis 
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are dismissed in a few sentences in the differ- 
ential diagnosis of herpes simplex infection and 
renal rickets, respectively. Phenylketonuria is 
passed off with the statement, “. . . no anatomic 
disturbances of diagnostic significance have been 
described in this disease.” Perhaps the marked 
lack of myelinization that has been reported in 
the literature is not “diagnostic” but it is worthy 
of inclusion in a text on pediatric pathology. 

The second shortcoming stems from the fact 
that “the book is replete with hypotheses, new 
terms, altered classifications. . . .” The author 
continues in the preface, “. . . if these ideas 
arouse howls of disagreement or scorn, they still 
serve the purpose of showing the existence of 
problems which, up to the present, did not seem 
to exist.” Others, I’m sure, will disagree with 
some of the speculations in this book and I 
would like to register one “howl” concerning 
Dr. Stowens’ deliberations on the pathogenesis 
of “mixed adrenal disease of infancy” (salt 
losing form of congenital virilizing adrenal hy- 
perplasia). The statement is made that “it seems 
probable that the change in the adrenal . . . may 
be the result of functional as well as anatomic 
malformation and hypoplasia of the kidneys, 
in an attempt to compensate for the latter.” 
Such a hypothesis is contrary to all the known 
facts and is most misleading to the reader un- 
familiar with the subject. 

In spite of these criticisms, the work on the 
whole fulfills its declared intentions of demon- 
strating that pediatric pathology is a separate 
discipline. The well-informed pediatrician, how- 
ever, is likely to be disappointed in the use of 
the book as a reference. 


ANGELO M. DIGEORGE, M.D. 


Tumors of the Pancreas. 


Virginia Kneeland Frantz, Washington, 
D. C., 1959, Armed Forces Institute of 
Pathology, 149 pages. Price $1.50. 


This publication is designed primarily for 
pathologists and is one of a series of fascicles 
published by the Armed Forces Institute of 
Pathology as an atlas of tumor pathology. The 
voluminous illustrations are of superb quality 
and the text is clean and concise. As is to be 
expected, the material deals principally with 
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neoplasms of the pancreas as encountered in 
adults, but there is more than casual reference 
to neoplasms of the pancreas in infants and 
children. For example, Table 1 lists all of the 
carcinomas of the pancreas which had been re- 
ported in the literature at the time of publica- 
tion. Although the fascicle is hardly one which 
would interest most pediatricians, it should serve 
as a valuable reference to anyone specifically 
interested in tumors of the pancreas in any 
period of life. 


JAMES B. AREY, M.D. 


The Birth of Normal Babies. 


Lyon P. Strean, PhD. D.DS., 


F.A.P.H.A., New York, 1958, Twayne 
Publishers, Inc., 194 pages. Price $3.95. 


It has been possible for two decades now to 
alter experimentally the development of mam- 
malian embryos in utero by external environ- 
mental factors. A recent review showed that 
over 50 methods are available to induce con- 
genital malformations in mammals by environ- 
mental teratogenic agents. At the same time it 
has become known that exposure of human 
embryos or fetuses to therapeutic or atomic 
radiation, to the German measles virus, to 
Toxoplasma gondii, to Aminopterin, to goitro- 
genic factors, or to certain progestins can result 
in congenital malformations. Although there is 
a possibility that many other environmental 
factors are teratogenic, proof for this is lacking. 
At the present time the percentage of congenital 
malformations occurring in man and known to 
be due to environmental factors acting during 
pregnancy is still very small. In spite of this 
lack of information, exaggerated statements have 
been made in the medical and lay press asserting 
that most congenital malformations can now be 
explained by adverse events occurring during 
the first trimester of pregnancy. The book under 
discussion represents probably the most extreme 
literary product of this type. 

The case of Alice serves as the “eye opener.” 
While Alice was pregnant, she learned that her 
husband had two children by a previous mar- 
riage and quarreling ensued. In the midst of a 
violent quarrel the husband kicked Alice in the 
stomach. In due time a handsome little boy was 
born who had only one of the long bones of his 
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right forearm. The author said, “Alice, your case 
history has suggested the possibility that most 
congenital abnormalities are not hereditary but 
due to stress.” Since under stress the anterior 
pituitary gland produces an increased quantity 
of ACTH which stimulates the adrenal cortex to 
produce an increased quantity of cortisone, the 
author asks, “Did the abundance of cortisone 
manufactured by Alice’s adrenal cortices pro- 
duce an abnormal intrauterine environment 
which interfered with the development of those 
rudimentary cells which were destined to 
produce a long bone in the right arm of the 
offspring?” 

To test the hypothesis the author, in a retro- 
spective study, obtained information by question- 
naires from 228 mothers of children with harelip 
and cleft palate. The results suggested to the 
author that the factor common to all of these 
mothers was traumatic, physiologic, or severe 
emotional stress occurring around the sixtieth 
day of pregnancy when the right and left max- 
illae fuse. Only a few examples of the type of 
proof offered can be cited here. There were only 
7 Negro mothers whose children had cleft 
palates in comparison with 221 children of white 
mothers. The author states, “One may explain 
the low incidence of cleft palate in Negro 
children, in this study, on the basis of higher 
frustration tolerance in the Negro population as 
compared to white pregnant women.” This will 
be confusing to the student of psychosomatic 
medicine who is told by other authorities that 
the high incidence of essential hypertension and 
hypertensive cardiovascular disease in Negroes 
is due to severe emotional stress conditioned by 
the social milieu of the patients. Thus, the higher 
frustration tolerance of Negroes apparently is 
not accepted generally in psychosomatic medi- 
cine. 

The inquiry also showed that there was, in 
the author’s sample of patients with cleft palate, 
a higher incidence among firstborn children 
than among secondborn children and a higher 
incidence among secondborn children than third- 
born children, etc. This high number of first- 
born children among cleft palate patients is 
turned imperceptibly by the author into a high 
incidence of cleft palate in firstborn children, 
which is, of course, a very different matter. 
The result is the following interpretation: “The 
high incidence of cleft palate in the firstborn 
may be attributed to the severe anxiety fre- 
quently associated with the first pregnancy, 
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coupled with other stressful situations.” Actually, 
there is no higher incidence of cleft palate 
among the first than among the second or third 
children, as shown by MacMahon and McKeown 
(1953) who found the incidence of facial clefts 
unrelated to birth rank. The high number of 
firstborn children among the cleft palate patients 
can be better explained by the fact that the 
world, and probably the sample of the author, 
contain more first than second children and 
more second than third children. There is no 
need to attribute this phenomenon to stress. In 
one case a sixteenth child born to a woman 
48 years old had cleft palate, and the author 
states, “. . . it would not be surprising to find 
this woman in a state of frustration” thus ex- 
plaining the origin of this case. In this way 
stress can explain cleft palate in both the first 
and the sixteenth child. 

The author states that stress causes not only 
cleft palate but also many other malformations. 
In fact, he goes so far as to say that “emotional 
disturbances constitute one of the most fre- 
quent causes of congenital malformations” (p. 
140). He also asserts that “pregnancy, per se, 
is a stress phenomenon, and pregnant women 
manufacture in their adrenal glands more than 
normal amounts of cortisone.” Yet, in spite of 
the stress and cortisone surrounding mother and 
child, many children are born normal. The 
author admits that when two pregnant women 
experience the same stress phenomenon at the 
same time, one may give birth to a normal baby 
and the other may have a defective offspring. 
This difference is explained by the assumption 
that some women are more capable of adjusting 
to severe emotional stress than others. In addi- 
tion, “under prolonged severe emotional stress 
the adrenal cortex may show symptoms of ex- 
haustion and it cannot be over-stimulated. Under 
these conditions the child, if born alive, may 
not have a congenital defect; however, fre- 
quently these mothers do not go to term and 
may have a stillbirth or miscarriage.” Since 
the theory was never tested by cortisone deter- 
minations, it is entirely free of contradictions. 

It is admitted that some hereditary influences 


play a role in some cases. The interpretations 


by the author of the laws of inheritance are so 
extraordinary that they deserve to be quoted: 
“Even where it has been established that club- 
foot or cleft palate is an hereditary characteristic 
in a particular family many of the offspring, in 
fact, most of them, escape the defect. With the 
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first child the chances of development of an 
abnormality are in the order of five to ten 
percent. If the second child also develops this 
abnormality, then chances for the third child 
to have the same defect are quite low, that is 
the chances are one in four that the child will 
be normal. On the other hand, if the first three 
children are normal, then the chances for the 
fourth child to have the abnormality are quite 
high” (p. 70). This is a unique formulation of 
the laws of chance. 

Since “stress” in early gestation is held to be 
the cause of congenital malformations, precau- 
tionary methods during pregnancy are recom- 
mended as a guide to “radiant and _ blessed 
motherhood.” They are formulated in ten com- 
mandments which range from orders to avoid 
traumatic, physiologic, and emotional stress to 
suggestions such as “surgical operations under 
general anesthesia should be performed before 
conceiving or after birth of the offspring.” The 
author believes that “adherence to the Ten 
Commandments of Genesis . . . should go a long 
way to help prevent the development of handi- 
capped children.” Such statements may sound 
like glad tidings, but they are in reality very 
dangerous, since only few congenital malforma- 
tions are attributable at the present time to 
known postconceptional, environmental factors. 
Malformations which are due to specific genetic 
factors and determined before or at conception 
will appear in spite of careful protection of the 
mother during pregnancy. In such cases the 
belief in “stress” as the main cause of congenital 
malformations may be harmful and lead the 
parents to unjustified self-incrimination or to 
unjust accusations of relatives, physicians, 
anesthetists, dentists, or innocent bystanders who 
crossed the path of the pregnant woman during 
a “critical period” in the development of the 
child. Most of the case reports of the author rep- 
resent such post hoc, ergo proter hoc reasoning, 
recording as they do the type of stress and the 
abnormality of the offspring. These case histories 
are difficult to evaluate, since at the end of the 
list (p. 21) the following statement is found: 
“Any similarity to a person, living or dead, is 
purely coincidental. Names of individuals and 
other criteria for identification in the case 
histories have been changed.” 

This book can be recommended to students 
of the fallacies of present-day pseudoscience. 


JOSEF WARKANY, M.D. 
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All About You: An Adopted Child’s 
Memory Book. 
Marion A. MacLeod. Norwalk, Conn., 
1959, C. R. Gibson & Co., 72 pages. Price 
$5.00. 


This book has been designed specifically for 
adopted children to serve not only as a record 
of the important events in the child’s life but 
also as a guide for parents indicating the ob- 
servations that will be of interest as well as value 
in subsequent years. It is arranged well and is 
illustrated and printed beautifully. 

A removable booklet entitled “Let’s Talk 
With Adoptive Parents” is included with each 
book. This contains several short articles by 
individuals interested in adoption and should 
be helpful to parents in telling the “adoption 
story” to their child. 


JAMES MARVIN BATY, M.D. 


Involution of the Ductus Arteriosus. A. 


Sciacca and M. Condorelli, Basel and 
New York, 1960, S. Karger, AG., 52 
pages. Price sFR. 7. 


This very interesting monograph consists of 
two parts. The first is a critical review of the 
literature; there is disagreement with many of 
the conclusions in the preceding studies. The sec- 
ond part details an original study of the progres- 
sive gross, histologic, and physiologic changes 
occurring in the ductus arteriosus of the guinea 
pig during the latter stages of pregnancy and 
the early days of postnatal life. The conclusions 


Books 579 


are that both anatomic and physiologic closure 
of the ductus begins considerably before birth 
and that increasing flow through the pulmonary 
artery occurs at the same time. 

Since these findings differ from those observed 
in sheep by Born, Dawes, Mott, and Widdi- 
combe (Changes in the Heart and Lungs at 
Birth, Cold Spring Harbor Symp. Quant. Biol. 
19: 93, 1954) and by James and Rowe in hu- 
man newborn infants (The Pattern of Response 
of Pulmonary and Systemic Pressures in New- 
born and Older Infants to Short Periods of 
Hypoxia, J. Pepiar. 51: 5, 1957), it would ap- 
pear worth while to study ductus of other mam- 
mals in a similar detailed way to see what 
changes occur in relation to birth. 


JOSEPH M. GARFUNKEL, M.D. 


Diseases of the Nervous System in Infancy, 
Childhood and Adolescence, ed. 4. Frank 


R. Ford, M.D., Springfield, Ill., 1960, 
Charles C Thomas, Publisher, 1548 pages. 
Price $29.50. 


This authoritative text has been revised ex- 
tensively and rewritten. It is amazingly clear 
and often disarmingly personal. Dr. Ford’s 
valued judgments are evident on every page. A 
long, detailed bibliography has been added to 
this edition and increases its usefulness. Every 
physician who sees children should have ready 
access to this text in its present edition. 

Although the price of this text seems a bit 
high at first glance, its contents justify the cost. 


HENRY W. BAIRD Ill, M.D. 
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Harvard Medical School Department of Pe- 
diatrics announces two Spring Courses for Grad- 
uates at the Massachusetts General Hospital. 

Pediatrics 3 will be given June 6 to 18, daily 
from 9:15 a.m. to 4:30 p.., and will provide 
a general review with emphasis on recent ad- 
vances and therapy. The first 7 days will be 
devoted to pediatric medical, surgical, ortho- 
pedic, cardiac, allergic, dermatologic, psychi- 
atric, eye, ear, and x-ray problems. The last 4 
days will concentrate on disorders of growth 
and development, common endocrine problems, 
and the metabolic aspects of infant feeding, 
parenteral fluid therapy, and management of 
nephritic and diabetic patients. 

Pediatric Metabolism and Endocrinology will 
be given June 14 to 18, daily from 9:15 a.m. to 
4:30 p.m., and will be the same as the last 4 
days of Pediatrics 3, described above, but may 
be taken separately. 

Those interested should write to Courses for 
Graduates, Harvard Medical School, 25 Shat- 
tuck Street, Boston, Mass. 


Boston University School of Medicine, De- 
partment of Psychiatry, in cooperation with Bos- 
ton City Hospital, Department of Pediatrics, an- 
nounces a training program in the management 
of emotional problems of children designed for 
practicing physicians. 

The curriculum includes techniques for the 
recognition, understanding, and treatment of 
children with emotional disturbances. Under in- 
dividual supervision, the trainee will learn how 
to manage children who, together with their par- 
ents, present a variety of emotional problems. 

The function, interpretation, and limitations 
of psychological tests will be presented as well 
as the techniques of preparation of children for 
office and hospital diagnostic and surgical pro- 
cedures. A seminar in the emotional develop- 
ment of children will be available. 

The course will be adapted to individual 
needs in terms of time and intensity of instruc- 
tion, 

For further information write to Box 1, Bos- 
ton University School of Medicine, 80 East Con- 
cord Street, Boston 18, Mass. 


The Twelfth Annual Summer Clinics of the 
Denver Children’s Hospital will be held June 
15 to 18 in the Granby Recreational Area as 
a part of Children’s Hospital 50th Anniversary 
Celebration. There will be 4 half-day sessions 
allowing registrants to enjoy the recreational 
facilities in the afternoons. 

Guest speakers will be Dr. James B. Arey, 
pathologist, St. Christopher’s Hospital for Chil- 
dren, Philadelphia; Dr. John Cafiey, radiologist, 
Babies Hospital, New York City; Dr. H. William 
Clatworthy, Surgeon in Chief, Children’s Hos- 
pital, Columbus; and Dr. Harrry H. Gordon, 
Department of Pediatrics, Sinai Hospital of Bal- 
timore. 

For further information write “Pediatric 
Round Up,” Denver Children’s Hospital. 


The Woods Schools, Langhorne, Pa., an- 
nounces two new recordings from its 1958 Spring 
Conference on “Counseling Parents of Children 
with Mental Handicaps” held in cooperation 
with the University of Minnesota. 

The records are “Counseling with Parents at 
Time of First Knowledge of Retardation,” pre- 
sented by Reynold A. Jensen, M.D., Professor 
of Psychiatry and Pediatrics, University of Min- 
nesota, and “Helping Parents in a Community 
Setting,” by Harriet E. Blodgett, Ph.D., Program 
Director, The Sheltering Arms Day School, Min- 
neapolis, and Assistant Professor, Institute of 
Child Welfare, University of Minnesota. 

The school will lend the 35 minute, 334 
r.p.m. records, singly or together, without cost 
except for shipping charges to organizations 
interested in the problems of parents who have 
mentally handicapped children. 


At the 30th annual meeting of the American 
Academy for Cerebral Palsy in Los Angeles 
November 30 to December 2, the following 
officers were elected: president, Raymond R. 
Rembolt, M.D., Iowa City; president-elect, 
George W. N. Eggers, M.D., Galveston; vice- 
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president, Herman Josephy, M.D., Chicago; sec- 
retary, Joseph D. Russ, M.D., New Orleans; and 
treasurer, Samuel B. Thompson, Little Rock. 

The 1960 annual meeting will be held at the 
Penn-Sheraton Hotel in Pittsburgh October 5 
to 8. 


The First European Congress of Pediatric- 
Psychiatry will be held in Paris at the Nouvelle 
Faculté de Médecine (New Faculty of Medicine) 
September 16 to 20. 

The biologic basis, stages, and social inci- 
dences of maturation will be studied with a 
closing symposium on psychoanalysis of children. 

For further information write to Dr. D. J. 
Duché, Secrétariat, Pavillon Clérambault, Hép- 
ital de la Salpétriére, 47 boulevard de Hopital, 
Paris XIII°. 
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Dr. Charles W. Daeschner, Jr., has been ap- 
pointed professor of pediatrics and chairman of 
the pediatrics department of the University of 
Texas Medical Branch at Galveston beginning 
July 1. Currently associate professor of pediat- 
rics, at Baylor’s College of Medicine, he will suc- 
ceed Dr. Harry Stoeckle, Jr., acting chairman, 
and Dr. Arild E. Hansen, who retired from the 
post last September. 


The Cook County Graduate School of Medi- 
cine announces a 2-week course in Neuromuscu- 
lar Diseases of Children with emphasis on cere- 
bral palsy to be given by Dr. Meyer A. Perlstein 
June 20 to July 1. Practical clinical aspects of 
the procedures of treatment and rehabilitation 
will be stressed. 

The fee is $250 and registration is limited. 
For further information write to John W. Neal, 
Registrar, Cook County Graduate School of 
Medicine, 707 South Wood Street, Chicago, II. 


EDITOR’S 
COLUMN 


The rise in infant mortality 


THE increase in man’s life span in this 
country has been due largely to the continued 
decrease in infant mortality. Pediatricians 
and public health workers have become con- 
cerned, therefore, because the downward 
trend appeared to be halted in 1956, with a 
rate of 26.0 per 1,000 live births. In 1957 the 
rate increased to 26.4 and in 1958 to 26.9.* 
This meant the loss of approximately 113,100 
infants in 1958, about 1,200 more than in 
1957 and nearly 1,700 more than in 1956. In 
1957 the total mortality also rose. This was 
generally interpreted as due to the influenza 
epidemic. Influenza does not seem to have 
played a major part in the increase in infants’ 
deaths, however, since the infant mortality 
rates were higher for every month of 1958 
except January and November. In 1958 the 
total mortality dropped (rate: 9.6 per 1,000 
in 1957; 9.5 per 1,000 in 1958) while infant 
mortality continued to increase. 

The increase in infant mortality occurred 
in 31 states located in all 9 geographic re- 
gions; in 2 states there was no increase and 
in 15 states there was a decrease. One state 
did not report. No particular pattern evolves 
from an examination of the table of rates. 
In the New England region, for instance, the 
per cent change from 1957 to 1958 was 
+8.3 in Connecticut and -11.5 in Maine; in 
the South Atlantic States it was +11.5 in 
South Carolina and —1.6 in Georgia; in the 


*All data obtained from Monthly Vital Statistics Report, 
Annual Summary for 1958, March 12 and July 22, 1959, 
U. S. Department of Health, Education and Welfare, Pub- 
lic Health Service, National Office of Vital Statistics. 


Mountain States it was +12.4 in Wyoming 
and -4.7 in Idaho. In large cities, too, the 
change was not all in one direction. In New 
York City the per cent change was +5.6; in 
Chicago, —1.4; in Boston, +9.0; in Baltimore 
—0.6. 

The increased mortality rate among in- 
fants was manifest in both the neonatal (un- 
der 28 days) and the postneonatal (28 days 
to 11 months) periods, as can be seen in 
Table I. 

In previous years the mortality rate for 
infants had decreased more rapidly in the 
postneonatal than in the neonatal period. In 
the 10 years from 1949 to 1958 the mortality 
rate for infants under 28 days had decreased 
by 9 per cent, while for infants 28 days to 
11 months it had decreased by 24 per cent. 
In Table I it will be noted, however, that 
the increase from 1956 to 1958 was greater 
in the postneonatal than in the neonatal pe- 
riod (5.6 per cent as compared with 2.6 per 
cent). 

An analysis of the causes of death is given 
below. It does not explain with certainty the 
reasons for the increases. It does allow spec- 
ulation, however, and it indicates where the 


Table I. Infant mortality rates per 1,000 
live births 


Age 1956 1957 1958 
Under 1 year 26.0 26.4 26.9 
Under 28 days 18.9 19.1 19.4 


28 days to 11 months 7.1 7.3 7.5 
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Table II. Infant mortality rates for selected causes: United States, 1949-1958 deaths 
under | year per 1,000 live births 


Causes of death 


1955 1954 1953 1952 1951 1950 1949 


All causes 

Certain gastrointestinal diseases 

Diarrhea of the newborn 

Influenza and pneumonia, except 
pneumonia of the newborn 

Pneumonia of the newborn 

Congenital malformations 

Birth injuries 

Postnatal asphyxia and atelectasis 

Other diseases of early infancy* 

Immaturity unqualified 

All other causes 


26.4 266 27.8 28.4 2 313 
09 1.0 1.2 1.2 1.8 
0.1 0.2 0.2 0.3 


*Ophthalmia um. hi 


um, umbilical sepsis, other sepsis of the newborn, erythroblastosis, hemor- 


rhagic disease of the newborn, nutritional maladjustments, ill-defi 


concentration of efforts should be placed to 
reduce infant mortality. 

It will be noted that there has been a de- 
cline in rates for all causes in the 10 year 
period, except for two. The rate for one of 
these, pneumonia of the newborn, remained 
at 0.8 from 1948 to 1956, then rose to 0.9 
for 1957 and 1958. The rate for the other, 
postnatal asphyxia and atelectasis, has been 
gradually increasing in the past 10 years. 
Three causes showed a decline in rates un- 
til 1956, then the trend was reversed. They 
are certain gastrointestinal illnesses, influenza 
and pneumonia, and other diseases of early 
infancy.* 

In the past few years many reports have 
appeared of outbreaks of staphylococcal in- 
fections in nurseries for the newborn. These 
have accounted not only for many serious ill- 


*Ophthalmia neonatorum, pemphigus neonatorum, um- 
bilical sepsis, other sepsis of the newborn, erythroblastosis, 
hemorrhagic disease of the newborn, nutritional maladjust- 
ments, ill-defined diseases. 


nesses but also for a considerable number of 
deaths. Such deaths have been chiefly due to 
staphylococcal sepsis or pneumonia; these are 
included in categories in which the rates have 
increased since 1956. The increasing mortal- 
ity rate during the past 10 years in the cate- 
gory designated as postnatal asphyxia and 
atelectasis requires another explanation. 

The infant mortality rates for 1959 are not 
yet available. However, preliminary figures 
for the first 10 months of the year indicate 
a decline for the United States of 1.5 per cent 
since 1958. This may mean that efforts ex- 
pended in organizing infection committees in 
hospitals, improving environmental condi- 
tions and housekeeping methods, and intro- 
ducing various other procedures have been of 
help. 


MORRIS GREENBERG, M.D., M.S.P.H. 


From the Division of Epidemiology, Columbia 
University School of Public Health and 
Administrative Medicine and the Bureau of 
Preventable Diseases, New York City 
Department of Health 


(est.) 1957 1956 
26.9 264 26.0 
0.8 0.8 0.7 
0.1 0.1 0.1 
2.3 23 2.1 
0.9 0.9 0.8 
3.6 3.7 3.8 
2.8 2.7 2.8 
4.9 4.4 4.3 
2.9 2.7 2.5 
4.6 4.9 4.9 a 
3.9 4.0 3.9 a 
| 
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Infantile autism 


A case of infantile autism in a small 
girl, in whom the diagnosis was suspected 
during the early months of life, is described 
in this issue." The pediatrician’s suspicion 
was aroused by the mother’s report that 
the baby did not smile, did not seem to 
like being held, and did not seem to relax 
when held in her mother’s arms. The baby’s 
lack of interest in her parents was so striking 
that she was suspected of being blind. By 
the last trimester of the first year, the de- 
tached, withdrawn behavior was so charac- 
teristic that a definite diagnosis of early 
infantile autism could be made. 

An interesting observation by Lewis and 
Van Ferney was the brightening up of the 
baby that took place when she was separated 
from the mother and put into a stimulating 
environment with other adults. On return to 
her parents she regressed to her previous be- 
havior. 

Kanner and Lesser* have proposed a dual 
etiology for early infantile autism. It is their 
view that the children are genetically en- 
dowed with an inability to relate to persons 
in normal fashion and that this deviation is 


Ecologic factors in neoplasms 


Too often our knowledge of the natural 
history of disease reflects the experience of 
observers in regions with like climatic and 
cultural characteristics. Drs. O’Conor and 
Davies, in their article on page 524 of this 
issue, have called attention to one of many 
discrepancies which will continue to emerge 
as trained observers penetrate unfamiliar 
areas. The explanation for the prevalence 
of nonleukemic malignant lymphoma among 
African children and the curious predilec- 
tion for the jaw remains to be clarified. 
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exaggerated further by the way they are 
handled by their parents. 

The altered behavior of the patient de- 
scribed by Lewis and Van Ferney, when 
transferred from one environment to an- 
other, is consistent with the thesis that the 
behavior of some autistic children can be 
altered to a noticeable degree by the way 
they are handled by their parents. 

The early recognition of infantile autism 
is the task of the physician who cares for 
children. Only he is in a position to see the 
initial changes, to make an early diagnosis, 
and to institute prompt therapy. Whether 
a stimulating parent figure will prevent 
infantile autism, lighten its symptoms, defer 
its development, or be ineffective will be 
known only when physicians become alert to 
this unfortunate ailment and do something 
about it. HARRY BAKWIN, M.D. 
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I have had the privilege of examining 
sections from several examples of the jaw 
lesions. They are remarkably simikar in pat- 
tern and are cytologically identical with cer- 
tain forms of undifferentiated lymphocytic 
lymphoma encountered in this country. 

The bizarre “water pot” effect simulates 
the “starry sky” phenomenon popularized by 
Custer but here appears as a response to 
retrograde alterations in the neoplasm. 


EDWARD A. GALL, M.D. 
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